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To: Keating, Carol; O"Connor, Laurie; david.chaffin@state.ma.us; Julie Corenzwit (julia.corenzwit@verizon.net);

Laurie Nehring; Richard Doherty (rdoherty@ecr-consulting.com); ROstrowski@Massdevelopment.com;
jmoore@massdevelopment.com; mwetzel@ayer.ma.us; boh@ayer.ma.us; tbragan@harvard.ma.us;
selectmen@shirley-ma.gov; "keith.j.driscoll.nfg@mail.mil"

Cc: robert.j.simeone.civ@mail.mil; Reddy, Penelope W CIV (US) (PENELOPE.W.REDDY@usace.army.mil); Ellender,
Matthew B CIV USARMY CENWO (US); James Ropp (jropp@Komangs.com); Close, Doug (dclose@bristol-
companies.com); Watson, Meg (mwatson@bristol-companies.com); Frizzell, Josh; Argue, Michael; Kane,
Christopher G.

Subject: FW: W9128F-14-D-0009-TO 0027 Devens Responses to MassDEP and USEPA Comments on Draft SI
Date: Friday, January 12, 2018 2:41:40 PM
Attachments: Cover letter Draft SI Report RTC 1-12-18.pdf

Devens MassDEP RTC -1-12-18.pdf
Devents USEPA RTC-1-12-18.pdf
DRAFT_Ft_Devens_PFAS_Site_Inspection Report_1-12-18 Redline.docx
Figure 2-Topo_MapUpdate.pdf
Figure 5 - AOC50_Contours_Update_Nov2017.pdf
Figure 9-GW_UseUpdate.pdf
Table 1 - Sampling Rationale.xlsx
Table 2A - Supply Wells within Four Miles.xlsx
Table 2B - Public Supply Well PFAS Data.xlsx
Table 2C - Supply Wells Table.xlsx
Tables 3 & 4 - Depth to Water.xlsx
Tables 5-18 analytical summary-Validated.xlsx
Table 22 AOC-SA Recommendations.docx

All -

On behalf of the U.S. Army Corps of Engineers (USACE), New England District, and U.S. Army BRAC
Environmental Office Fort Devens, please find the attached responses to MassDEP comments (dated November 6,
2017), responses to USEPA comments (dated November 28, 2017), a redline version of the Draft SI for
backchecking and revised files (Figures 2, 5, 9, Tables 1, 2A, 2B, 2C, 3, 4, 5-18, and 22) and Appendices A D, and
E. The Appendices will be posted to AMRDEC (for government employees) and to Accellion (for non-government
employees) due to the size of the documents.

The Draft Final SI report is due within 45 calendar days of receipt of this package, February 26, 2018.  The Army
proposes that a BCT comment resolution meeting be scheduled for February 15, 2018 in order to facilitate Army
preparation of the Draft Final SI Report.

Please forward any questions or comments to the attention of Robert Simeone at Robert.j.simeone.civ@mail.mil or
via phone at 978-796-2205.

Thanks

Chris

Christopher Kane, PMP
Senior Project Manager

Weston Solutions, Inc.
43 North Main Street
Concord, NH 03301
603-656-5428 (direct)
603-656-5400 (office)
603-656-5401 (fax)
c.kane@westonsolutions.com
www.westonsolutions.com
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MEMORANDUM 


 
Date:     January 12, 2018 
 
To:       Carol Keating – U.S. Environmental Protection Agency (EPA)  Electronic            


 Laurie O’Connor – EPA                     Electronic  
    David Chaffin – Massachusetts Department of Environmental   Electronic  
  Protection (MassDEP)                             
 Julie Corenzwit – PACE/Co-Chair, Devens Restoration Advisory Board   Electronic        
 Laurie Nehring  - PACE                                             Electronic                         
 Richard Doherty – Engineering and Consultant Resources, Inc.                               Electronic 


Ron Ostrowski – MassDevelopment                                             Electronic 
 Jim Moore – MassDevelopment                                              Electronic 
 Mark Wetzel, P.E. - Town of Ayer, Water Department                                             Electronic 
 Bridgette Braley - Town of Ayer, Board of Health                                             Electronic 
 Timoth Bragen - Town Administrator, Harvard                                             Electronic 
 Patrice Garvin - Town Administrator, Shirley                                             Electronic 
 Keith Driscoll – Hanscom Air Force Base, Environmental Office                            Electronic     
  
Cc: Robert Simeone – BRAC Environmental Coordinator   Electronic   
 Penelope Reddy - United States Army Corps of Engineers    Electronic 
 Matt Ellender – United Stated Army Corps of Engineers    Electronic 
 James Ropp – KOMAN Government Solutions   Electronic  
 Doug Close – BERS-Weston Services JVA, LLC   Electronic  
  Meg Watson – BERS-Weston Services JVA, LLC   Electronic 
 Josh Frizzell – BERS-Weston Services JVA, LLC   Electronic 
 Mike Argue – BERS-Weston Services JVA, LLC   Electronic 
 Project File – BERS-Weston   Electronic 
 
From: Christopher Kane – BERS-Weston Services JVA, LLC 
 
Subject: Responses to USEPA and MassDEP comments on Draft Site Inspection (SI) Report for Per- and 


Polyfluoroalkyl Substances (PFAS) at Former Fort Devens Army Installation, Devens, MA   
  


On behalf of the U.S. Army Corps of Engineers (USACE), New England District, and U.S. Army BRAC 
Environmental Office Fort Devens, please find the attached responses to MassDEP comments (dated November 
6, 2017) and to USEPA comments (dated November 28, 2017) along with a redline and revised files for the 
Draft SI Report for PFAS at Former Fort Devens, Army Installation.  


 
The Draft Final SI report is due within 45 calendar days of receipt of this package, February 26, 2018.  The 


Army proposes that a BCT comment resolution meeting be scheduled for February 15, 2018 in order to facilitate 
Army preparation of the Draft Final SI Report.  
 


If you have any questions or comments, please contact Robert Simeone by phone 978-796-2205 or via email 
robert.j.simeone.civ@mail.mil. 
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Christopher Kane, PMP 
Technical Manager 
603-656-5428 
c.kane@westonsolutions.com 
 
 


 _____________________________ 
 
Attachments: Responses to USEPA and MassDEP Comments 
                        Redline of Draft SI Report 
                        Revised Figure No’s. 2, 5 and 9 
                        Revised Table No’s. 1, 2A, 2B, 2C, 3, 4, 5-8, and 22 
                        Revised Appendices-App. A (Supply Well Data), App. D (Memo/Amendments), and App E        


(Lab Data) sent via AMRDEC or Accellion 








Response to Comments on the draft Site Inspection Report for Per- and Polyfluoroalkyl Substances (PFAS) at Former Fort Devens Army Installation, Devens, Massachusetts, received September 28, 2017


Comment Number MassDEP Comments USACE Responses 


1


Section 3.1.5: For future reference, the report should note that sample location AOC50-17-19 is at the 
end of a swale that received run-off from one of the airfield drainage system outfalls in the past 
(currently breached) and sample location AOC50-17-18 is located approximately 130 feet downstream of 
the end of the swale in a tributary to the Nashua River (Figures 25 and 26).  Samples were collected from 
these locations to assess potential impacts to surface water and sediment downstream of airfield.


SI text has been updated to include the requested  information.


2  Section 5.0 and Tables 13 through 18: Risk-based soil screening criteria should be developed and used to 
determine if PFAS in soil requires further action.


Army is planning to discuss risk based screening levels with the agencies as part of the RI 
phase of work.


3 Section 5.4: The report should identify the criteria used to determine that soils at SA 74 and SA 75 are 
not likely a significant source of PFAS contribution to groundwater.


Although no soil criteria for PFAS are currently established, PFAS concentrations in soil at 
SA 74 are low and fire training activities have ceased at SA 74. Although PFAS impacts to 
groundwater exceeding HAL concentrations were detected during the SI, significant 
future PFAS contributions to groundwater at SA 74 are unlikely. Based on interviews with 
local firefighting professionals, the warehouse fire at SA 75 occurred in the late 1980’s or 
early 1990’s. Thus, firefighting foam application at SA75 occurred approximately 25 to 30 
years ago. Current PFAS groundwater concentration data collected during this SI indicate 
that neither PFOS nor PFOA are present at concentrations exceeding the HAL (Table 12 
and Figure 18) in the vicinity of the former warehouse fire. Although no soil criteria for 
PFOS or PFOA are established, detected concentrations are low and are unlikely to result 
in groundwater concentrations exceeding the HAL if they have not already done so. The SI 
report text has  been updated to include this information.


4 Section 6.1 and Tables 19 and 20: Risk-based surface water and sediment screening criteria should be 
developed and used to determine if PFAS in surface water and/or sediment require further action.


Army is planning to discuss risk based screening levels with the agencies as part of the RI 
phase of work.


5 Section 8.0: MassDEP agrees with the recommendation to undertake a remedial investigation. Noted


6
 Table 4: Water levels acquired from a particular site on different days may provide unreliable data for 
interpretation of flow directions.  To support an assessment of the water levels collected during the 
investigation, please include a column listing the date on which each of the measurements was acquired.


Water Level collection dates have been added to Table 4. Note that many water levels 
were collected from temporary wells during the SI and collecting water levels on the 
same day from temporary wells was not feasible due to the number of wells being 
monitored. Water levels collected from permanent, existing wells were collected on the 
same day before groundwater sampling began.


7 Table 6: The first row of the header should be displayed. The table has been updated to display the first row of the header.
8 Table 7: “Pending” (below sample AOC50-17-12 results) should be explained or deleted. The word "Pending" has been deleted.
9 Table 13 should include results from sample AOC50-17-10. Table 13 has been expanded to included results from sample AOC50-17-10.


10 Figure 5 does not present water levels measures at SA-30 and 31.  If useful (refer to Comment 6), the 
report should include a map of contoured water levels measured at SA-30 and SA-31. Figure 5 has been updated to GW contours at SA-30 and SA-31.


End comments End responses


USACE Response Date: 1/12/18
MassDEP Comment Date: 11/6/17


Draft SI Report
for Per- and Polyfluoroalkyl Substances (PFAS) at


Former Fort Devens Army Installation, Devens, MA








EPA Review of 
Draft Site Inspection (SI) Report for Per- and Polyfluoroalkyl Substances (PFAS)


Former Fort Devens Army Installation, Devens, MA – September 28, 2017


USEPA Comment Date 11/28/2017
USACE Response Date: 1/12/2018


Comment Number General Comments BERS-Weston Response


1


Documentation of the PFAS SI work conducted at the Devens Fire Station, as planned in the Addendum to the Expedited 
Site Inspection Work Plan for PFAS dated September 2017, and results should be incorporated into the next version of the 
SI Report, with supporting tables and figures added.


Work conducted at the Devens Fire Station will be 
incorporated in the next version of the SI Report, including 
supporting tables and figures. The Fire Station PFAS work is 
scheduled for January 2018. 


2


The SI Report must better document the preservation of aqueous samples with Trizma.  Army’s contractor, BERS-Weston, 
in a June 17, 2017 memorandum to the Army Corps of Engineers discusses a variance to the Final ESI Work Plan that 
included the preservation of groundwater samples with Trizma, whereas the Work Plan had specified the samples would be 
unpreserved.  The memorandum explains that “the modification to the drinking water method (EPA 537) is intended to 
remove the requirement to preserve [with Trizma], not disallow it” and “no effects of Trizma have ever been observed”.  
The memorandum further states that BERS-Weston has requested that the laboratory note in the case narrative that 
samples were preserved with Trizma and to discuss any potential impacts to the detection and quantitation of the target 
compounds if they exist.  The case narratives included in the laboratory data packages in Appendix C did not include this 
discussion.  In addition, within Section 3.1.2, the preservation of existing groundwater monitoring well samples with Trizma 
is discussed on page 8, whereas there is no mention of Trizma preservation of temporary point groundwater samples 
within Section 3.1.4.  EPA recommends that the June 17, 2017 memorandum be included in an appendix to the report, and 
the report text, at a minimum, include details regarding the preservation of all sample types (including surface water and 
sediment).  Please address.


-Text in sections 3.1.4 and 3.1.5 has been updated to 
reference the use of Trizma for preservation.                             
-The June 17,  2017 Memorandum has been added to 
Appendix D.  Laboratory Analytical Data (formerly located in 
in Appendix D) is now included in Appendix E and Data 
Validation in Appendix F.                                                                 
-A statement has been added to Appendix E - Laboratory 
Analytical Reports in the case narrative section for each 
Level IV Data Package as follows: "The samples were 
received in containers preserved with Trizma.  Trizma is 
typically used to quench residual chlorine in chlorinated 
waters and there are no negative impacts associated with 
its addition to non-chlorinated waters." 


3


In order to more fully document PFAS impacts and assist in the scoping of future PFAS investigations, please include well 
screen intervals and/or sampling depths in one or more tables and illustrate on cross-sectional figures.  


Screened intervals have been added to Tables 3 and 4. 
Screen elevations have also been added to facilitate 
comparisons of sampled intervals. As lithologic information 
was only collected at select borings to a maximum depth of 
five feet below ground surface, lithologic information for 
most wells that would allow preparation of cross-sectional 
figures is currently unavailable. Furthermore, temporary 
well screens were advanced into the water table surface as 
opposed to specific lithologic zones. Therefore, cross-
sectional figures can be better prepared once additional 
lithologic and vertical PFAS distribution data have been 
obtained in future investigations.


Page-Specific Comments







1


Page 1, Section 1.0 – The first sentence states that site inspections (SIs) were conducted at nine potential PFAS 
release areas but the following sentence refers to nine areas of contamination (AOCs) and study areas (SAs).  
Unfortunately, the proceeding discussion fails to explain the distinction between each or how they relate to the 
ten areas shown on Figure 1.  Please amend this section to more clearly describe the connection between release 
areas, SAs and AOCs and include reference to the discussion of ongoing CERCLA activities in Section 2.6 (which 
more clearly defines/describes each AOC and SA).


The following text was added to address the comment:  
"BERS-Weston Services JVA, LLC (BERS-Weston) under 
contract to the U.S. Army Corps of Engineers (USACE) New 
England District (Contract No. W9128F-14-D-0009, Delivery 
Order No. 0027) has conducted site inspections (SIs) at nine 
potential per- and polyfluoroalkyl substances (PFASs) 
potential release areas at the former Fort Devens Army 
Installation located in Devens, Massachusetts (former Fort 
Devens). The purpose of conducting the SI was to determine 
the presence or absence of PFAS in soil and groundwater 
where fire-fighting foams containing PFAS may have been 
used, stored, or released. The locations of the nine areas of 
contamination (AOCs) and study areas (SAs) are shown on 
Figure 1. The Devens Fire Station is included in this figure as 
the site is planned for a SI in 2018. The SAs and AOCs are 
described in detail in Section 2.0 of this document and 
rationale for sampling each SA and AOC are summarized in 
Table 1. SIs were conducted in accordance with Final 
Expedited Site Inspection Work Plan for Per- and 
Polyfluoroalkyl Substances (PFAS), Former Fort Devens 
Army Installation (May 2017) and associated approved 
variances."


2


Pages 2 (last paragraph) and 3 (first paragraph), Section 2.4 – The discussion of water supply wells should be 
expanded to describe the different water supply wells identified (i.e. public, non-transient non-community, and 
transient non-community) and the specific communities they serve, their current status (i.e. active vs inactive), 
and applicable operational information (i.e. size of community served, pumping rates, blending and/or treatment, 
etc.).  In addition, please move the discussion of SPIA water supply wells, currently in subsection 2.6.9, to this 
section.   


Additional information on water supply wells has been 
added as Table 2A. Section 2.6.9 was moved as requested to 
Section 2.4.  


3


Page 3, Section 2.4 – The fourth sentence incorrectly identifies the twelve 8-inch wells, located to the west of Grove Pond, 
as components of the Town of Ayer water supply system.  During a recent telephone conversation with Jim Moore of Mass 
Development’s DPW, EPA learned that these wells were actually part of the now defunct Devens wellfield (permanently 
removed from service several years ago due to constant flooding and limited operational capacity/function).   As such, the 
current discussion should be corrected to more accurately identify and describe these wells.  


In addition, please provide specific information (i.e. size, well screen depth, average monthly pumping rates/volumes, and 
treatment systems, if any) for Ayer (wells 6, 7 and 8) and Devens’ (MacPherson, Shabokin and Patton) water supply wells.  
A separate section should be created in the document that includes a brief history of PFAS drinking water sampling events 
(i.e. by whom and when were samples collected/analyzed and validated analytical results for each of the water supply wells 
sampled). 


The 12 8-inch wells have been removed from the discussion 
of current water supply wells. Information regarding PFAS 
drinking water sampling and analytical results is included in 
Table 2B. Specific details on sampling events can be added. 
However, the info will need to be provided and verified by 
others to ensure completeness for the requested sampling 
events, collection/analytical dates, and validation data 
request.  Therefore, specific details can be better prepared 
if additional PFAS distribution data are obtained. Additional 
details regarding supply wells have been added as Table 2C 
and Appendix A. 


4
Page 3, Section 2.4, 2nd paragraph - Please insert “PFOA was detected at concentrations up to 24 ng/L” after 
“PFOS was detected at concentrations up to 85 nanograms per liter (ng/L)” in the first sentence.  


This language has been added to the report text.







5


Page 3, Section 2.4, 2nd paragraph – The last sentence of the paragraph states “It is noted, however, that the 
MacPherson well is blended with the Patton and Shabokin wells, both of which showed PFAS concentrations well 
below the HAL.”  Although there may be some mixing of the pumped water from the three Devens wells within 
the distribution system (and within the connected storage tank once an amount in excess of current demand is 
pumped), it is misleading to state that it is blended.  Based on information provided by the Devens water 
supplier, it likely that water pumped from each respective well, at least upon system start-up, is distributed to the 
closest users of that well.  The system operation needs to be more clearly and more accurately described within 
the report.  


Language has been added to the report text to describe 
potential instances in which water may be distributed to 
users nearest to a given well.


6


 Page 3, Section 2.4 – The current discussion of possible connections between potential release (i.e. source) areas 
and potentially-impacted water supply wells in the final two paragraphs of the section is premature and should 
be moved to the discussion of potential groundwater impacts in Section 4.2.  While it is acceptable to identify the 
water supply wells located closest to the AOCs or SAs investigated in the SI, potential connections between PFAS 
detections in these areas and drinking water wells should appear later in the document with the discussion of 
sampling results, detailed groundwater flow information and a discussion of proximity to the public water supply 
wells.  (Please note:  Text in the third paragraph refers to two closest AOCs or SAs to the Grove Pond Wells, but 
then lists three  (AOC 5, SA 74, and SA 75).  This should be corrected in subsequent discussions.)


This discussion has been moved to Section 4.2.8 and the 
third paragraph has been revised to refer to the three 
closest SAs and AOCs to the Grove Pond Wells.


7
Page 4, Section 2.5, end of section – Please insert an additional sentence stating “The Final PA Report was issued 
in September 2017 and included the Devens Fire Station as a potential source area”.


This language has been added to the report text.


8
Page 4, Section 2.6 – Please amend the first paragraph to read, “Based on recommendations of the Final PA 
Report, sampling was performed at the following suspected PFAS source areas:”  


This language has been incorporated into the report text.


9


Page 5, Section 2.6 – Please amend each of the subsections (i.e. 2.6.1 – 2.6.9) to include a brief description of 
work, historic and/or ongoing, performed in accordance with CERCLA (i.e. PA/SI, RI/FS/ROD/RA).  The inclusion of 
this information will also help support prior AOC and SA designations/discussions.  


All SAs and AOCs were identified during the PA conducted 
by KGS in 2017 as indicated in the report text in these 
sections. No previous PFAS-related work has been 
performed in accordance with CERCLA in the AOCs and SAs 
described in the SI report. Thus, no additional information 
has been added to the text.


10


Pages 5 and 6, Section 2.6 – While Table 2 provides some information on sampling rationale, each of the 
subsections should be amended to include a more thorough discussion of the process employed for identifying 
and investigating each AOC/SA as a potential PFAS release (i.e. source) areas.  


Language has been added to describe the process for  
investigation in the AOCs and SA. Note that the process for 
investigating each area is included in the PA document and 
SI investigation processes and methods are included in 
Section 3 of the SI Report.


11
Page 5, Section 2.6.5, last sentence – The soil and groundwater sampling is discussed in the future tense.  Please 
correct to past tense, since these media were sampled in the SI.


This sentence has been corrected.


12
Page 6, Section 2.6.8 – Please add a sentence at the end of the discussion acknowledging that remnants from the 
fire were transported to and disposed of at AOCs 5 and 50.


This language has been added.


13


Page 6, Section 2.6.9 – For reasons previously discussed, please delete the current “Previous Sampling” discussion 
and replace it with a new subsection entitled “SAXX- Devens Fire Station.” 


The "Previous Sampling" entry has been deleted. 
Information regarding the Devens Fire Station well be 
amended to the document once that work is completed.


14


 Page 10, Section 3.1.4 – It is unclear if the groundwater samples from the temporary points were preserved with 
Trizma or not.  Please clarify.  Also, the memorandum detailing the check valve sampling variance should be 
included in an appendix of the report. 


Trizma preservative was used for groundwater samples 
collected from temporary wells installed during the  SI. 
Section 3.1.4 has been revised accordingly and reference to 
the Trizma memorandum (Appendix D, formerly Appendix 







15


Page 11, Section 4.1 – The first paragraph states that groundwater flow diagrams were generated based on 
measurements from temporary and permanent monitoring points/wells that are generally consistent  with 
groundwater flow directions measured as part of the CERCLA-required, annual long-term monitoring programs 
for AOCs 5, 32, and 50.  EPA Based on EPA’s cursory comparison of groundwater flow diagrams in the AOC-
specific CERCLA RIs and those presented in Figures 3 through 5, there appear to be significant differences in 
groundwater flow directions between historic and current documents (likely due to the limited number of data 
points considered in the latter).  Please elaborate on the basis of these discrepancies and describe how the issues 
will be reconciled in the PFAS RI. 


BERS-Weston acknowledges that groundwater flow 
directions determined during the  SI were based, in some 
instances, on water level data collected from temporary 
wells, and in some instances from relatively limited data 
points compared to previous investigations. It is expected 
that PFAS RI studies will include expanded groundwater 
flow direction studies (e.g. water level measurements 
collected from an expanded set of wells) and will likely 
include new permanent groundwater monitoring wells that 
can be used to aid in refining groundwater flow direction.


16


Page 12, Section 4.2 – As discussed in comment 6, the discussion of possible connections) between potential 
release (i.e. source) areas and potentially-impacted water supply wells is premature for a SI Report.  While it may 
be helpful to identify the water supply wells located closest to the AOCs or SAs investigated in the SI, an actual 
correlation between PFAS detections in groundwater samples and public water supply wells can only be 
determined through the collection and evaluation of additional site data (i.e. PFAS RI).   


BERS-Weston agrees that actual correlation between PFAS 
detections in groundwater samples and public supply wells 
can only be determined by collecting additional site data.


17


Pages 16-19, Sections 5.0 and 6.0 – Based on the limited data collected during the PFAS SI, coupled with the fact 
that site-specific PFAS screening levels have yet to be developed for Devens, any discussion of the potential 
impacts should be omitted from this discussion.  It is premature to postulate on the significance of sampling 
results in the SI phase.


Language referring to potential impacts has been removed. 


18
Page 20, Section 8.0 – Based on the foregoing comment, this discussion should be amended to reflect that fact 
that the PFAS RI Work Plan will include the evaluation of all areas (and all media) with confirmed PFAS SI 
detections, regardless of the concentrations detected.  


This language was added to the SI report text.


19


Page 21, Section 8.0 – Within the last bullet, Army recommends the Remedial Investigation Work Plan focus on 
addressing any possible impacts to other municipal supply wells not addressed in the SI.  The evaluation should 
include all of the water supply wells discussed in Section 2.4.   


Language was added to note that the wells discussed in the 
SI report will also be included  in the R Work Plan. A bullet 
was added as follows: "Address any possible impacts to 
other municipal water supply wells that are not currently 
included in the SI should information indicate that a 
complete exposure pathway is possible., present, and 
attributable to the Army. The PFAS RI Work Plan will include 
the evaluation of all areas and all media with confirmed 
PFAS SI detections."


20  Table 2 – Please amend the table to include the Devens Fire Station study area. The table (now referenced as Table 1) has been amended to 
include the  Devens Fire Station.


21 Table 4 – Please amend the table to include data collected from the Devens Fire Station study area. Data from the Devens Fire Station Study area will be added 
once collected.


22 Table 6 – Well location identifiers are missing from the table.  Please revise. Well location identifiers are included in the table.
23 Table 22 – Please add recommendations for the Devens Fire Station to this table. The Devens Fire Station has been added to the table.


24 Figure 2 – Please add the Devens Fire Station to this figure. The Devens Fire Station has been added to the figure.


25 Figure 9 – Please add the Devens Fire Station to this figure. The Devens Fire Station has been added to the figure.


End Comments End Responses
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[bookmark: _Toc494360994]INTRODUCTION

BERS-Weston Services JVA, LLC (BERS-Weston) under contract to the U.S. Army Corps of Engineers (USACE) New England District (Contract No. W9128F-14-D-0009, Delivery Order No. 0027) has conducted site inspections (SIs) at nine potential per- and polyfluoroalkyl substances (PFASs) potential release areas at the former Fort Devens Army Installation located in Devens, Massachusetts (former Fort Devens). The purpose of conducting the SI was to determine the presence or absence of PFAS in soil and groundwater where fire-fighting foams containing PFAS may have been used, stored, or released. The locations of the nine areas of contamination (AOCs) and study areas (SAs) are shown on Figure 1. The Devens Fire Station is included in this figure as the site is planned for a SI in 2018. The SAs and AOCs are described in detail in Section 2.0 of this document and rationale for sampling each SA and AOC are summarized in Table 1. SIs were conducted in accordance with Final Expedited Site Inspection Work Plan for Per- and Polyfluoroalkyl Substances (PFAS), Former Fort Devens Army Installation (May 2017) and associated approved variances. 

BERS-Weston Services JVA, LLC (BERS-Weston) under contract to the U.S. Army Corps of Engineers (USACE) New England District (Contract No. W9128F-14-D-0009, Delivery Order No. 0027) has conducted site inspections (SIs) at nine potential  HYPERLINK "https://www.epa.gov/pfas" per- and polyfluoroalkyl substances (PFASs) potential release areas at the former Fort Devens Army Installation located in Devens, Massachusetts (former Fort Devens). The locations of the nine areas of contamination (AOCs) and study areas (SAs) are shown on Figure 1. The purpose of conducting the SI was to determine the presence or absence of PFAS in soil and groundwater where fire-fighting foams containing PFAS may have been used, stored, or released. SIs were conducted in accordance with Final Expedited Site Inspection Work Plan for Per- and Polyfluoroalkyl Substances (PFAS), Former Fort Devens Army Installation (May 2017) and associated approved variances.

[bookmark: _Toc494360995]SITE DESCRIPTION AND REGULATORY HISTORY

[bookmark: _Toc494360996]Site History

Camp Devens was established in 1917 as a temporary training area for soldiers during World War I. Prior to 1917, the area was occupied by residential homes and farmland. In 1932, the site was named Fort Devens and made a permanent installation with the primary mission of commanding, training, and providing logistical support for non-divisional troop units. The installation also supported the Army Readiness Regional and National Guard units in the New England area. Fort Devens was used for a variety of training missions between 1917 and 1990. Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986, Fort Devens was placed on the National Priorities List on 21 November 1989, due to areas of identified environmental contamination. 

Fort Devens was identified for cessation of operations and closure under Public Law 101-510 and the Defense Base Realignment and Closure (BRAC) Act of 1990 and was officially closed in March 1996. As part of the Devens BRAC program, portions of the property formerly occupied by Fort Devens were retained by the Army for reserve forces training and renamed the Defense Reserve Force Training Area (DRFTA). Areas not retained as part of DRFTA were, or are in the process of being, transferred to new owners for reuse and redevelopment. In May 1996, portions of the Main and North Posts, and all of the South Post, were realigned as DRFTA. A total of 5,181.64 acres (344.94 acres of the Main Post enclave and 4,836.70 acres of the South Post) were retained for DRFTA with an additional 444.10 acres pending lease or transfer. Also in 1996, 3,040.4 acres were either leased (686.4 acres) or transferred (2,354 acres) to the Massachusetts Development and Finance Agency (MassDevelopment), Devens Commerce Center. A total of 1,079.62 acres were transferred to other federal agencies in 1997, including 221.62 acres to the Department of Justice Bureau of Prisons and 22 acres to the Department of Labor Job Corps Center.



[bookmark: _Toc494360997]Physical Setting

Former Fort Devens is located in the towns of Ayer and Shirley in Middlesex County, and the towns of Harvard and Lancaster in Worcester County, Massachusetts, approximately 35 miles northwest of Boston, Massachusetts. The former Fort Devens is shown on a United States Geological Survey (USGS) 7.5minute topographic map on Figure 2. The installation occupied approximately 9,260 acres. Prior to the official base closure, Devens was divided into the North Post, Main Post, and South Post. Route 2 divides the South Post from the Main Post. The Nashua River runs through the North, Main, and South Posts. The area surrounding Former Fort Devens is primarily comprised of rural residential properties. Portions of the Former Fort Devens have been redeveloped for commercial/industrial use. 

Former Fort Devens lies within the Nashua River basin, which encompasses 529 square miles within New Hampshire and Massachusetts. The Nashua River flows north through Former Fort Devens to the Merrimack River at Nashua, New Hampshire. Neither surface water supplies to drinking water nor surface water protection areas were identified in the vicinity of the Former Fort Devens. The waters of the Nashua River have been designated as Class B, warm water fisheries by the Commonwealth of Massachusetts.

The Nashua River runs between the Devens Wastewater Treatment Plant (WWTP) (SA 20 and SA 21) and former Moore Army Airfield (AOC 50, SA 30, and SA 31), and the Nashua River is expected to receive surface runoff from those sites. Portions of the Oxbow National Wildlife Refuge (NWR) occur between the Devens WWTP and former Moore Army Airfield along the Nashua River. The state endangered pied-billed grebe, state threatened Blanding’s turtle, and state species of concern blue-spotted salamander have been identified on the Oxbow NWR. 

Other notable surface water features are Plow Shop Pond and Grove Pond, located east of the Shepley’s Hill Landfill (AOC 5) and Nonacoicus Brook located north of AOC 5. Surface water and wetland locations in the vicinity of the former Fort Devens are shown on Figure 28. 

The geography of the former Fort Devens is characterized by about 10,000 acres of undulating glacial terrain. Land surface elevations within former Fort Devens range from about 200 feet above mean sea level (msl) along the Nashua River on the northern boundary to 450 feet above msl in the southern portion of the installation. The Nashua River forms the eastern installation boundary on the South Post and much of the western boundary of the Main Post. The river flows through the North Post in a channel within a broad floodplain. The river meanders extensively through the Oxbow National Wildlife Refuge in the area of the South Post. Much of the terrain at Devens is dominated by accumulations of glaciofluvial and glaciolacustrine deposits originating in glacial meltwater streams and lakes. These deposits underlie the extensive flat areas at the Moore Army Airfield on the North Post. Kame and kettle topography is present on the South Post and on the Main Post near Mirror Lake.

[bookmark: _Toc494360998]Geologic Setting

Devens is located within the Upland Subprovince of the New England physiographic province. The land surface is covered with unconsolidated glacial deposits. The glacial deposits are typically thin; however, thicker ice contact features such as outwash plains, deltas, drumlins, eskers and kames are common. The major glacial units consist of till, deltaic deposits from former glacial Lake Nashua, and deposits from glacial meltwater streams. Glacial till at Devens consists of unstratified gravel to silt and characteristically contains boulders. The till at the site is typically approximately 10 feet thick, but is up to 60 feet thick in the cores of drumlins. The glacial lake deposits consist of sand, and sands and gravels are found in deltas. Lake bottom deposits consist of sand, silt, and clay, which are typically covered by the delta deposits. Post-glacial deposits consist of river terrace sands and gravels, alluvial sands and silts, as well as, peat and silt and sands in swampy areas. Underlying bedrock in the former Fort Devens area is composed of four units, including: (1) Ayer Granite, consisting of equigranular to porphyritic gneissic biotite granite and granodiorite; (2) Chelmsford Granite, consisting of light gray, even and medium-grained muscovite-bearing granite; (3) the Oakdale Formation, consisting of metamorphosed thin-bedded, peltic and calcareous siltstone and muscovite schist; and (4) the Berwick Formation, consisting of thin- to thick-bedded metamorphosed calcareous sandstone, siltstone, and minor muscovite schist (USGS, 1983).

[bookmark: _Toc494360999]Groundwater Use

BERS-Weston queried the Massachusetts Department of Environmental Protection (MassDEP) Geographic Information System (GIS) to identify water supply wells within 4 miles of the AOCs and SAs investigated for this SI. Information regarding those wells is shown on Table 2A. The query identified 39 public water supply wells, 10 non-transient noncommunity wells, and 14 transient non-community wells. The locations of those wells, along with wellhead protection areas (WHPAs), are shown on Figure 9. The closest supply wells to AOCs or SAs investigated for this SI are the Town of Ayer Grove Pond Wells, located approximately 0.3 mile north of SA 74 and 0.6 mile east of AOC 5 and the MacPherson well, located approximately .6 mile north of AOC 5 and .5 mile south of SA 21. The Grove Pond Wells consist of Water Supply ID 2019000, which is composed of Wells 6, 7, and 8 as well as Water Supply ID 2019001 which is reported as 12 8-inch wells. The MacPherson well, ID 2019000, is a 10 x 18-inch gravel-developed well, approximately 103.5 below ground surface (bgs). Data collected from the Grove Pond Wells and the MacPherson wells between September 2016 and August 2017 is shown in Table 2B1. Additional data is included for other supply wells located further from the AOCs and SAs. Additional Grove Pond wells have been identified as defunct and inactive (included on Table 2C). Details regarding well construction and population served for supply wells operated by the Town of Ayer and Devens MassDevelopment are included in Table 2C. Public Water Supply System Annual Statistical Reports for Ayer Directorate of Public Works and Devens MassDevelopment are included in Appendix A.

At the Grove Pond Wells, Perfluorooctanesulfonic acid (PFOS was detected at concentrations up to 85 nanograms per liter (ng/L), PFOA was detected at concentrations up to 24 ng/L, and the sum of PFOS and perfluorooctanoic acid (PFOA) concentrations was reported at up to 105 ng/L in Town of Ayer water supply well 2019001-08G (based on August 2017 data). However, water from that well was blended with water from two other wells, and the PFAS concentration in the finished water supply was below the United States Environmental Protection Agency (USEPA) Health Advisory Level (HAL) established for PFOS and PFOA. At the MacPherson Well, four sampling events conducted between September 2016 and May 2017 indicated a one-time exceedance of the PFAS HAL in December 2016, when PFOS was detected at a concentration of 84 ng/L, and the sum of PFOS and PFOA concentrations was reported at concentrations up to 147 ng/L.

The MacPherson well is blended with the Patton and Shabokin wells, both of which showed PFAS concentrations well below the HAL. Although mixing occurs between the MacPherson, Patton, and Shabokin wells, there may be instances where water from a given wells is distributed to users nearest that well. Subsequent sampling of the MacPherson well was below the HAL. PFAS sampling results from supply wells in the vicinity of Former Fort Devens are presented in Table 2B.  

Water supply wells from the Fort Devens Reserves Forces Training Area (South Post) were sampled in June 2016. PFAS was not detected above the laboratory detection limits in these wells.

The Patterson and Walker wells from the Shirley Water District were sampled for PFAS in March 2016. Neither PFOS nor PFOA were detected in either well. 

. It is noted; however, that the MacPherson well is blended with the Patton and Shabokin wells, both of which showed PFAS concentrations well below the HAL. Subsequent sampling of the MacPherson well was below the HAL. 

Groundwater at the two closest AOCs or SAs to the Grove Pond Wells are AOC 5, SA 74, and SA 75. Groundwater at those sites is expected to flow to the north at AOC 5 and to the east-southeast at SA 74 and to the east-northeast at SA 75. Therefore, groundwater at the sites nearest to the Grove Pond Wells is expected to flow away from the water supply locations except for SA 75 which indicates limited flow to the northeast (towards the Grove Pond Wells). PFAS impacts at SA 74 and AOC 5 are therefore not expected to contribute PFAS to the Grove Pond Wells. PFAS impact at SA 75 could contribute to PFAS at the Grove Pond Wells.

Based on 2010 census data obtained from the MassDEP GIS, an estimated population of 28,345 resides within 4 miles of the AOCs and SAs investigated during this SI. Public water supply service areas are shown on Figure 10 and consist of the following suppliers in the areas surrounding the former Fort Devens:

· Ayer DPW Water Division

· DOC/MCI Shirley

· Devens Mass Development

· Groton Water Department

· Shirley Water District

[bookmark: _Toc494361000]Regulatory History

USEPA identified PFAS as an “emerging contaminant of concern” and established provisional HALs for PFOS (used in aqueous film-forming foams [AFFF] to extinguish fires) and PFOA (used in a variety of consumer products such as water-repellent textiles and food packaging) in January 2009. In May 2016, USEPA issued a lifetime drinking water HAL of 0.07 micrograms per liter for both PFOS and PFOA following toxicity studies (USEPA, 2016a, 2016b). The USEPA’s health advisories are non-enforceable and non-regulatory; however, they provide technical information to state agencies and other public health officials on the health effects, analytical methodologies, and treatment technologies for drinking water contamination. 

The Army submitted a draft Preliminary Assessment (PA) for Fort Devens to USEPA on 27 September 2016, to conduct a base-wide evaluation of PFAS due to the emerging contaminant status of PFAS and potential historical use. It was concluded that potential PFAS impacts should be further investigated at the following locations under an SI, pursuant to the CERCLA:

· Former Moore Army Airfield (AOC 50)

· Former Moore Army Airfield drum storage area (SA 31)

· Former Moore Army Airfield fire training area (SA 30)

· Former Defense Reuse and Marketing Office (DRMO) (AOC 32) 

On 01 November 2016, USEPA issued a letter requesting an expedited SI Work Plan based upon potential PFAS impacts to groundwater. The letter requested sampling at the following areas using existing monitoring wells:

· Shepley’s Hill Landfill

· Devens WWTP.

· A firefighting foam potential disposal site at the end of Barnum Road

· A potential disposal site located on Antietam Street 

On 15 November 2016, USEPA issued comments on the draft PA which included the additional investigation areas requested in the 01 November 2016 USEPA letter. The Army conducted additional interviews and research into the investigation areas recommended by USEPA to further understanding of potential PFAS release locations. The Army Response to Comments, issued on 30 December 2016, indicated additional samples would be collected at the following locations:

· Shepley’s Hill Landfill (AOC 5)

· Devens WWTP (SA 19, SA 20, and SA 21)

· Barnum Road firefighting foam exercise location (previously identified as a firefighting foam disposal site at the end of Barnum Road) (SA 74)

· Former Building T-1445 (an area along Barnum Road where a warehouse fire occurred, previously identified as Antietam Road) (SA75) 

In May 2017, USEPA and MassDEP approved the Final Expedited SI Work Plan based on results of the PA, and U.S. Army initiated the Expedited SI to determine presence or absence of PFAS at the potential source areas. The results of this investigation are discussed below in Sections 3.0 through 6.0. The final locations of the SAs and AOCs and rationale for sampling at the former Fort Devens are summarized on Table 2 and shown on Figures 1 and 2. 

Following the completion of the SI field sampling, the Devens Fire Department, located at 182 Jackson Road, was identified by the regulatory agencies for evaluation as a potential source area for PFAS. The Army plans to sample soil and groundwater at the site in the Fall 2017 in accordance with the Addendum to the Expedited SI Work Plan dated September 2017. The results from this investigation will be incorporated into subsequent versions of this report or an addendum. The Final PA Report was issued in September 2017 and included the Devens Fire Station as a potential source area.

[bookmark: _Toc494361001]Operational History and Waste Characteristics

The areas of investigation presented below were selected based on historical site use, proximity to potential former fire training areas, and suspected disposal sites identified in the Preliminary Assessment (KOMAN Government Solutions, LLC [KGS], 2017a) and subsequent interviews and research. Based on recommendations of the Final PA Report, sampling was performed at the following suspected PFAS source areas:Sampling locations were chosen to assess areas likely to be located downgradient or at lower elevations near potential PFAS use or disposal areas.

[bookmark: _Toc494361002]AOC 5 – Shepley’s Hill Landfill

Shepley’s Hill Landfill was not identified as a potential release site during the PA (KGS, 2017a). However, it is a location of municipal waste disposal during the operational period of former Fort Devens. As such, it may have received materials containing PFAS. As indicated in the 01 November 2016 USEPA Expedited Site Inspections for PFAS letter, Shepley’s Hill Landfill was requested to be included in the evaluation due to its historical use as a municipal landfill. Groundwater samples were collected from select groundwater monitoring wells to assess potential PFAS impacts to groundwater from waste in the landfill.

[bookmark: _Toc494361003]AOC 32 – Former Defense Reutilization and Marketing Office

The former DRMO Yard was identified as a location for further investigation in the PA (KGS, 2017a). Building 204, the former DRMO yard, was researched based upon an interview conducted with the Devens Fire Chief. The Fire Chief indicated that disposal of waste foam may have occurred in this area. The DRMO yard is located near Shepley’s Hill Landfill on Cook Street. A review was conducted of historical documents and the yard, including storing scrap metal vehicles, tires, batteries, and used office equipment. All the items stored were for re-use or sale. Hazardous materials were not stored or received at this location (USACE, 1992). No documentation was found indicating that waste firefighting foam was disposed here. A second interview was conducted with Fire Chief LeBlanc on 22 December 2016 to clarify the previous interview. It was stated that no waste foam was disposed at this location. However, the 01 November 2016 USEPA Expedited Site Inspections for PFAS letter requested that this location be investigated due to historical storage of materials for recycling. Groundwater samples were collected from select groundwater monitoring wells in the vicinity of the former DRMO yard to assess for potential PFAS impacts due to former DRMO yard activities.



[bookmark: _Toc494361004]AOC 50 – Former Moore Army Airfield

The 01 November 2016 USEPA Expedited SI for PFAS letter requested select areas be investigated at AOC 50, including the main runway, the former airfield hangars, and the former airfield fire station building. The former airfield hangars (Buildings 3813 and 3818) and fire station were not identified as potential release sites during the PA (KGS, 2017a); however, these locations may have potentially stored PFAS compounds during the operational period of the airfield, or PFAS-containing firefighting foam may have been used during training exercises. Storm water outfalls were evaluated to determine whether PFAS compounds in firefighting foam may have been discharged to the drainage system in runoff. Soil, sediment, surface water, and groundwater samples were collected to assess potential PFAS impacts to those media due to former airfield operations. Soil and groundwater samples were collected in areas where former PFAS storage or use were suspected (i.e. former fire station area and runways/taxiways where firefighting foams may have been deployed) and at storm water outfalls that may have directed PFAS-impacted surface runoff to areas adjacent to the former airfield. Surface water and sediment sample locations were selected at the terminus of a former storm water outfall where PFAS-impacted surface water may have been formerly directed.

[bookmark: _Toc494361005]SA 20 and SA 21 – Devens WWTP

The Devens WWTP was not identified as a potential release site during the PA (KGS, 2017a). However, it was a location of industrial and residential wastewater disposal during the operational period of Fort Devens and may be a continual source of PFAS. As indicated in the 01 November 2016 USEPA Expedited SI for PFAS letter, the Devens WWTP was requested to be included in the SI due to its historical use as a wastewater treatment facility. Treated wastewater is applied to infiltration beds (SA 20), and sludge from the wastewater treatment process is managed in sludge drying beds (SA 21). Sample locations were selected to assess soil and groundwater from potential PFAS impacts due to potential infiltration of PFAS-impacted process water into groundwater.

[bookmark: _Toc494361006]SA 30 – Former Moore Army Airfield Drum Storage Area

SA 30 is comprised of two locations north of the main airfield runway. These areas were used for drum storage, including 55-gallon drums of firefighting foam concentrate. Soil and groundwater sampling will bewere conducted at select locations within and downgradient of the former drum storage area. Soil and groundwater samples were collected to assess for potential PFAS impacts caused  by PFAS management in this area.

[bookmark: _Toc494361007]SA 31 – Former Moore Army Airfield Firefighting Training Area

SA 31 is located west of the main runway. The area was used between 1975 and 1986 and consists of a 50- by 50-foot asphalt-covered concrete pad that is 8 inches thick. The pad is surrounded by a 12-inch-high by 24-inch-wide earthen containment berm. The shell of a U-8 aircraft was placed in the center of the bermed area to be used as a target during the past firefighting training exercises. Fuels burned and then extinguished on the aircraft shell during the training included contaminated fuel and paint thinner. No discharge of fuel from the training pit has been reported (McMaster et al., 1982). Other disposal activities at SA 31 included burning of fuel samples from the laboratory about once per year (McMaster et al., 1982). Soil and groundwater samples were selected to assess for potential PFAS impacts to soil and groundwater due to firefighting foam application in this area.

[bookmark: _Toc494361008]SA 74 – Barnum Road Firefighting Exercise Site

The PA (KGS, 2016a) included interviews with persons having knowledge of past and present operations at former Fort Devens. The initial interview with the Devens Fire Chief Joseph LeBlanc and the Deputy Fire Chief Scott Adams indicated that excess firefighting foam may have been disposed of in the area at the end of Barnum Road; however, a second interview was conducted with Fire Chief LeBlanc on 22 December 2016, and additional details regarding the exact location of foam disposal and use were obtained. Fire Chief LeBlanc explained that past training exercises with firefighting foam were conducted behind former Building 3773 along Barnum Road. Soil and groundwater samples were selected to assess for potential PFAS impacts to soil and groundwater due to firefighting foam application in this area.

[bookmark: _Toc494361009]SA 75 – Building T-1445 Warehouse Fire

The PA (KGS, 2016a) included interviews with persons having knowledge of past and present operations at former Fort Devens. The initial interview with the Devens Fire Chief Joseph LeBlanc and the Deputy Fire Chief Scott Adams indicated that excess firefighting foam may have been disposed of in the area at the end of Barnum Road. However, a second interview was conducted with Fire Chief LeBlanc on 22 December 2016, and additional details regarding the exact location of foam disposal and use were obtained. Fire Chief LeBlanc explained that a large warehouse fire had occurred at former Building T1445 (around the late 1980s / early 1990s). Due to the storage of flammable substances, the nature of the fire, and for purposes of firefighter safety, any available foam at that time was used to suppress the fire. Remnants from the fire were transported to and disposed of at AOC 5 and AOC 50. Soil and groundwater samples were selected to assess for potential PFAS impacts to soil and groundwater due to firefighting foam application in this area.



[bookmark: _Toc494361010]Previous Sampling

Previous PFAS sampling has not been conducted at the sites investigated for this SI. However, data collected from nearby water supply wells is presented in Subsection 2.4. Water supply wells from the Fort Devens Reserves Forces Training Area (South Post) were sampled in June 2016. PFAS was not detected above the laboratory detection limits in these wells. 

[bookmark: _Toc494361011]SI Sampling

The following sections describe methods and analytical results for this SI. A photographic log of the SI field effort is included in Appendix BA. Copies of field logs are included in Appendix CB. 

[bookmark: _Toc494361012]SI Methods

This SI was completed using the following methods.

[bookmark: _Toc494361013]Site Reconnaissance

From 15 May 2017 through 17 May 2017, BERS-Weston conducted site reconnaissance at each of the nine AOCs and SAs in preparation for SI sampling activities. Field reconnaissance activities consisted of locating and marking proposed soil boring and temporary groundwater monitoring well locations, and scouting existing groundwater monitoring wells proposed for sampling for accessibility and condition. Proposed soil boring and temporary groundwater monitoring locations were located using a Trimble global positioning system (GPS) unit. Proposed locations for temporary points were revised based on input from USEPA, MassDEP, and USACE, and revised coordinates were collected. Subsurface and overhead utilities were also evaluated for potential conflicts with the soil boring and temporary groundwater monitoring well drilling program. The evaluation included the review of available subsurface utility diagrams provided by MassDevelopment, the use of ground-penetrating radar within the SA by a private utility locating company, and marking proposed boring locations to facilitate Dig Safe® clearance by participating utility companies.

[bookmark: _Toc494361014]Groundwater Sampling from Existing Groundwater Monitoring Wells

Groundwater samples were collected from select existing groundwater monitoring wells to assess the groundwater for the presence of PFAS. Monitoring well information, including the screened interval that was sampled, is included in Table 3 and Appendix CB. Groundwater samples were collected from existing wells as follows:



		Site

		Samples Collected

		Discussion



		AOC 5

		21

		This includes samples collected in potential source areas, upgradient and downgradient locations, one sample collected from deep overburden groundwater upgradient of the landfill, and two influent samples collected from pump-and-treat system extraction wells. 



		AOC 32

		7

		Samples were collected from areas within and downgradient of the potential source area.



		SAs 20 & 21

		3

		Samples were collected from locations downgradient of Devens WWTP sand filter beds. In addition, one influent and one effluent sample were also collected from the WWTP.



		SA 31

		2

		Samples were collected from the deeper groundwater zone downgradient of potential PFAS impacts from the airfield.



		SA 75

		3

		Samples were collected northeast and cross gradient of SA 75 near the Grove Pond water supply wells to evaluate potential PFAS impacts at the Massachusetts Army National Guard (MANG).







Synoptic water levels were collected from groundwater monitoring wells included in the SI using a decontaminated electronic water level meter. If tubing or permanently-installed pumps were present in groundwater monitoring wells used for PFAS sampling, the tubing and/or pumps were removed prior to groundwater purging to avoid possible PFAS contribution from materials such as TeflonTM that may have been present in the tubing. The tubing and/or pumps were re-installed after groundwater sampling was completed at each well. 

Groundwater samples from existing groundwater monitoring wells were collected in accordance with USEPA Region 1 Low Stress (Low Flow) Purging and Sampling Procedure for the Collection of Groundwater Samples from Monitoring Wells. The wells were purged and sampled using peristaltic pumps and new low-density polyethylene (LDPE) tubing. For wells with depths to water that exceeded the pumping capability of peristaltic pumps, decontaminated stainless steel bladder pumps with new LDPE bladders and tubing were used to purge and sample the wells. Field parameter stabilization was monitored using calibrated multi-parameter groundwater quality meters for temperature, specific conductance, pH, dissolved oxygen, and oxidation-reduction potential (ORP). Turbidity stabilization was monitored using a calibrated turbidity meter. Depth to water and flow rate were also monitored during purging.

Upon field parameter stabilization, groundwater samples were collected in high-density polyethylene (HDPE) containers with unlined lids for PFAS analysis by Modified Method 537 and submitted to TestAmerica Laboratories, Inc. (TestAmerica-West Sacramento), an environmental analytical laboratory. Sample containers for aqueous samples were pre-preserved with Trizma®.  The use of trizma as a preservative in aqueous samples is documented as a variance in Appendix D (see PFAS Sites – Trizma in PFAS samples Memorandum dated 17 June 2017.



Tubing used with peristaltic pumps and tubing and bladders used with bladder pumps were discarded after each sample was collected to prevent cross-contamination. Bladder pumps and electronic water level meters were decontaminated between wells. Purge water and decontamination water were containerized and stored on-site in 55-gallon drums for characterization and off-site disposal.

Monitoring well XSA-12-97X was found to be obstructed or excessively silted during the SI preventing pump placement within the well screen. Monitoring well G6M-02-07X, located downgradient from XSA12-97X, was used as a substitute well for XSA-12-97X to ensure a representative sample of the aquifer was collected. 

[bookmark: _Toc494361015]Soil Borings

Composite soil samples were collected at 0 to 5 feet below ground surface from soil borings advanced at all temporary groundwater monitoring points to assess site soils for the presence of PFAS (see Subsection 3.1.4). Soil samples were collected at the following locations:



		Site

		Samples Collected

		Discussion



		AOC 50

		17

		Samples were collected from areas near the former Moore Army Airfield Fire Station, former runways, former aircraft hangars, and storm water outfalls that received surface drainage from the airfield.



		SAs 20 & 21

		3

		Samples were collected from former sludge beds and an existing sand filter bed.



		SA 30

		6

		Samples were collected from two potential PFAS source areas.



		SA 31

		5

		One sample was collected from a potential PFAS source area and four soil samples were collected from an earthen containment berm surrounding the potential source area.



		SA 74

		3

		Samples were collected from potential source and drainage swale areas.



		SA 75

		3

		Samples were collected from potential PFAS source areas.







Soil samples were collected using a Geoprobe ® Macro-Core® core barrel fitted with a cutting shoe and acetate liner. The core barrel was advanced into the subsurface using a Geoprobe® 7822DT direct push technology (DPT) machine by BERS-Weston subcontractor, Eastern Analytical, Inc., located in Concord, New Hampshire. Soil lithologies were logged by a BERS-Weston geologist, and sample material was transferred to a decontaminated stainless steel mixing bowl. A composite soil sample was prepared by thoroughly mixing the soil with a decontaminated stainless steel mixing spoon. After the soil was homogenized, samples were collected into HDPE containers with unlined lids for PFAS analysis by Modified Method 537 at TestAmerica-West Sacramento. 

Composite soil samples were collected from a depth range of 0 to 5 feet bgs as noted above with the following exceptions:

· Four soil samples were collected from the earthen containment berm at SA 31. Those samples were collected with a hand auger from a depth range of 12 to 14 inches bgs.

· The soil sample was collected at SA 20 from a WWTP sand filter bed was collected from a depth range of 0 to 2 feet bgs.

Soil cores were logged by a BERS-Weston geologist. Soils observed during the SI predominantly consisted of poorly-sorted unconsolidated sands with trace to minor silt and pebble content consistent with glacial deposits. Surface soil permeability is expected to be generally high. Aquifer materials were not observed during the SI as soil borings were performed to assess potential PFAS impacts in surface soils and were not advanced to the water table.

Soil borings were abandoned with cement-bentonite slurry from the bottom up after co-located temporary well groundwater samples (described in the following section) were collected, except for the four shallow soil borings advanced in the earthen berm at SA 31 and the soil boring collected from the sand filter bed at SA 20 which were backfilled with native soil.



A new acetate liner was used between soil samples collected by Macro-Core® core barrel. Core barrels, hand augers, and stainless steel mixing bowls and spoons were decontaminated between samples. Excess soil was containerized in 55-gallon drums for characterization and off-site disposal.

[bookmark: _Toc494361016]Groundwater Sampling from Temporary Points

Grab groundwater samples were collected from temporary points to assess for the presence of PFAS at former Fort Devens. Information on depth to water is presented in Table 4 and in Appendix CB. Groundwater samples from temporary points were collected as follows:



		Site

		Samples Collected

		Discussion



		AOC 50

		18

		Two samples collected within and downgradient of a potential source area at the former Moore Army Airfield Fire Station. Five samples collected near and downgradient of a potential source area at former airfield hangars. Eleven samples collected along the former runway potential source area and storm water outfall areas that likely received runoff from the former airfield.



		SAs 20 & 21

		3

		Samples collected from temporary points within former sludge beds and downgradient of Devens WWTP sand filter beds.



		SA 30

		6

		Samples collected from temporary points within two potential PFAS source areas.



		SA 31

		4

		Samples collected from temporary points within and downgradient of a potential source area.



		SA 74

		5

		Samples collected from temporary points within and downgradient of a potential source area.



		SA 75

		4

		Samples collected from temporary points within and downgradient of a potential source area.







Groundwater samples were collected using the Geoprobe® SP22 groundwater sampler. The SP22 consisted of 2.25-inch outer casing equipped with an expendable drive point and advanced into the subsurface using a Geoprobe® 7822DT DPT machine. Once the outer casing was advanced to total depth at each temporary well location, a 48-inch stainless steel screen was attached to 1.25-inch inner rods and lowered to total depth inside the outer casing. The outer casing was retracted to expel the expendable drive point and expose the screen. The screened interval was selected to sample groundwater from the water table of the surficial aquifer. The water level was measured by inserting a decontaminated electronic water level meter into the inner rods and monitoring the water level until it appeared to stabilize. If necessary, the screened interval was adjusted to coincide with the water table. A decontaminated stainless steel check valve threaded onto the end of new LDPE tubing was inserted into the inner rods and lowered into the screened interval. The check valve sampling method was implemented as a variance from the SI Work Plan with prior approval from USEPA. As groundwater was withdrawn using the check valve and tubing assembly, a sample was collected and field parameters were measured including temperature, specific conductance, pH, dissolved oxygen, ORP, and turbidity. A groundwater sample was then collected directly from the LDPE tubing. Groundwater samples were collected for PFAS analysis in HDPE containers with unlined lids by Modified Method 537 and submitted to TestAmerica-West Sacramento. Sample containers for aqueous samples were pre-preserved with Trizma®.  The use of trizma as a preservative in aqueous samples is documented as a variance in Appendix D (see PFAS Sites – Trizma in PFAS samples Memorandum dated 17 June 2017.







Due to shallow depth to water (1 foot bgs), groundwater was sampled from location AOC50-17-20 using a decontaminated stainless steel hand auger. A borehole was advanced into the water table using the hand auger, and new LDPE tubing was inserted into the borehole. Groundwater was extracted from the borehole using a peristaltic pump. The groundwater samples were collected for PFAS analysis in HDPE containers with unlined lids by Modified Method 537 and submitted to TestAmerica-West Sacramento.

Upon collecting each groundwater sample, each borehole was abandoned by pumping cement-bentonite grout through the inner rods until the borehole was filled with grout from the bottom up. The inner rods and outer rods were then retracted and decontaminated. Decontamination fluids were containerized in 55gallon drums for characterization and off-site disposal.

[bookmark: _Toc494361017]Surface Water and Sediment Sampling

1. Surface water and sediment samples were collected at locations AOC50-17-18 and AOC50-17-19. Surface water and sediment samples from sample location AOC50-17-19 were collected at the end of a drainage swale that received runoff from one of the airfield drainage system outfalls in the past. That drainage swale is currently breached but continues to direct storm water to a small, intermittent tributary to the Nashua River. Sample location AOC50-17-18 is located approximately 130 feet downstream of the end of the breached swale in the intermittent tributary to the Nashua River (Figures 25 and 26). Samples were collected from these locations to assess potential impacts to surface water and sediment downstream of airfield.



Samples were collected directly into the sample containers for each location in HDPE containers with unlined lids by Modified Method 537 and submitted to TestAmerica-West Sacramento. Sample containers for aqueous samples were pre-preserved with Trizma®.  The use of trizma as a preservative in aqueous samples is documented as a variance in Appendix D (see PFAS Sites – Trizma in PFAS samples Memorandum dated 17 June 2017. The sediment and surface water samples, along with associated field duplicate samples and one field blank, were recollected due to method holding time exceedance. Analytical results from the re-sampling are presented in this SI Report.

[bookmark: _Toc494361018]Sample Location Survey

Select sample locations were re-located from the original mark-out locations due to request by USEPA, MassDEP, USACE, or due to potential subsurface utility conflicts identified during site reconnaissance. BERS-Weston coordinated with Jarvis Land Survey, Inc. (JLS) to survey the final locations of samples collected for the SI. JLS surveyed the sample locations using GPS and total station. Data was referenced to the Massachusetts State Plane Coordinate System NAD83 and the North American Vertical Datum 1988. Locations of soil borings, temporary points, sediment, and surface water that were sampled for the SI were surveyed.

[bookmark: groundwater][bookmark: _Toc494361019]Groundwater 

[bookmark: _Toc494361020]Depth to Water and Groundwater Flow Direction

Depth to water was measured at the temporary points and permanent monitoring wells that were sampled as part of the SI (see Tables 2 and 3). Attached groundwater flow diagrams were generated based on measurements from these points only and thus, are approximate based on this subset of wells that were gauged. Groundwater flow is generally consistent with groundwater flow directions measured as part of the annual long-term monitoring program at AOC 5, AOC 32, and AOC 50, where permanent wells are present (see Figures 3 through 8). Depths to water at the AOCs and SAs investigated for this SI are summarized below:

· AOC 5 (Shepley’s Hill Landfill): Depth to water ranged from 3.98 feet below top of casing (btoc) at SHP-01-38A along the east side of the Shepley’s Hill Landfill near Plow Shop Pond to 39.40 feet btoc at SHM-10-11 in the south central portion of the landfill. At AOC 5, groundwater is expected to flow to the north-northeast, before turning north. A potentiometric map for AOC 5 is shown on Figure 3.

· AOC 32 (Former DRMO Yard): Depth to water ranged from 14.10 feet btoc at 32Z-01-07XOB to 25.28 feet btoc at 43M-01-20XOB. Groundwater is expected to flow to the south at AOC 32. A potentiometric map for AOC 32 is shown on Figure 4.

· AOC 50, SA 30, and SA 31 (Former Moore Army Airfield and associated drum storage and firefighting training areas): Depth to water ranged from 7.62 feet btoc at G6M-02-07X west of SA 31 near the Nashua River downslope from the airfield area to approximately 65 feet bgs in the western portions of the airfield. Based on water level measurements collected from temporary and permanent wells during the SI, groundwater is expected to flow to the west or northwest across AOC 50, SA 30, and SA31. A potentiometric map for AOC 50, SA 30, and SA 31 is shown on Figure 5.

· SA 20 and SA 21 (Devens WWTP): Depth to water ranged from 11.40 feet btoc at MW04 to 19.87 feet bgs at SA21-17-01. Groundwater is expected to flow to the east at SA 20 and SA 21. A potentiometric map for SA 20 and SA 21 is shown on Figure 6.

· SA 74 (Barnum Road firefighting exercise site): Depth to water in temporary points at SA 74 ranged from 2.55 feet bgs at SA74-17-05 to 15.10 feet bgs at SA74-17-04. Groundwater is expected to flow to the east at SA 74. A potentiometric map for SA 74 is shown on Figure 7.

· SA 75 (Building T-1445 warehouse fire site): Depth to water in temporary points at SA 75 ranged from 12.42 feet bgs at SA75-17-02 to 18.39 feet bgs at SA75-17-01. Groundwater at SA 75 is expected to flow to the east at SA 75. A potentiometric map for SA 75 is shown on Figure 8.

Depth to water and groundwater elevation data for permanent wells sampled during the SI are summarized on Table 3. Depth to water and groundwater elevation data for temporary points sampled during the SI are summarized on Table 4. 

[bookmark: _Toc494361021]Groundwater Impacts

Groundwater analytical results from the PFAS SI are discussed below. The results are presented in Tables 5 through 12 and Figures 11 through 18. Groundwater samples were analyzed by Modified EPA Method 537 for Perfluorinated Hydrocarbons for the following compounds:

· Perfluorobutanesulfonic acid (PFBS)

· Perfluoroheptanoic acid (PFHpA)

· Perfluorohexanesulfonic acid (PFHxS)

· Perfluorononanoic acid (PFNA)

· Perfluorooctanesulfonic acid (PFOS)

· Perfluorooctanoic acid (PFOA)



Results were compared to the following comparison criteria:

· USEPA Drinking Water HALs for PFOS and PFOA.

· 70 ng/L for PFOS, PFOA, or the sum of concentrations of PFOS and PFOA.



[bookmark: _Toc494360963][bookmark: _Toc494361022][bookmark: _Toc494360964][bookmark: _Toc494361023][bookmark: _Toc494361024]AOC 5 – Shepley’s Hill Landfill

All six PFAS compounds analyzed were detected in groundwater from the monitoring wells sampled at AOC 5. Of 21 groundwater monitoring wells sampled for PFAS at AOC 5, the HALs were exceeded at two wells, including SHM-11-06, located north of the Arsenic Treatment Plant, and SHM-96-5B, located along the northeastern boundary of the landfill. The sums of PFOS and PFOA concentrations in those wells were 76 and 98 ng/L, respectively, slightly exceeding the HAL concentrations. PFAS compounds were not detected above the HAL in influent samples collected from the extraction wells.

SHM-11-06 is located adjacent to the landfill and may be impacted from the landfill waste mass. SHM96-5B is located north and downgradient of the landfill and may also be impacted from the landfill waste mass. Groundwater flow direction in the northern portion of AOC 5 is toward, and could potentially impact, the Zone II WHPA for the MacPherson Well. Groundwater analytical results for AOC 5 are shown on Table 5 and Figure 11.

[bookmark: _Toc494361025]AOC 32 – Former DRMO Yard

The six PFAS compounds analyzed were detected in groundwater from the monitoring wells sampled at AOC 32. However, of seven wells sampled, the HAL was only exceeded at one well, 32Z-01-07XOB. The sum of PFOS and PFOA concentrations in that well was 71 ng/L, slightly exceeding the HAL of 70 ng/L. 32Z-01-07XOB is located northeast of the former DRMO yard and adjacent to Phase IV-B of the Shepley’s Hill Landfill. Long-term monitoring at AOCs 5 and 32 indicates that the DRMO yard lies near a groundwater divide, and the expected direction of groundwater flow in the vicinity of well 32Z-01-07XOB is to the southeast, toward the Zone II WHPA for the Grove Pond Wells, which are located approximately 0.3 mile east of the landfill. Groundwater analytical results for AOC 32 are shown on Table 6 and Figure 12.



[bookmark: _Toc494361026]AOC 50 – Former Moore Army Airfield

Of 18 groundwater samples collected from temporary points at AOC 50, 8 samples had PFAS concentrations exceeding the HAL, with PFOS concentrations up to 530 ng/L at AOC50-17-04, and PFOA concentrations up to 2,100 ng/L at AOC50-17-03 (the field duplicate sample indicated a PFOA concentration of 1,800 ng/L). 

Sample locations with PFAS present in groundwater exceeding the HAL are listed below:

· AOC50-17-01

· AOC50-17-02

· AOC50-17-03

· AOC50-17-04

· AOC50-17-05

· AOC50-17-08

· AOC50-17-14

· AOC50-17-20

Among the groundwater sample locations that exceeded the HALs at AOC 50 were AOC50-17-01, AOC50-17-02, AOC50-17-03, AOC50-17-04, and AOC50-17-05, which were located near the former fire station and former airfield hangar areas, indicating possible former source areas where PFAS may have been stored or released. AOC50-17-05 was located hydraulically downgradient from the former fire station and airfield hangars. Relatively lower concentrations of PFOS and PFOA detected at AOC50-17-05 (110 ng/L and 160 ng/L, respectively) may indicate that location was impacted by groundwater flow from upgradient source areas. AOC50-17-08 was found to have a PFOS concentration of 360 ng/L and may have been impacted by fire training activities on or near the former runway.

As detailed in Subsection 3.1.4, several storm water drainage features were identified at the former Moore Army Airfield, and the following subset of these locations was selected for sampling to assess potential PFAS impacts due to storm water flow:

· AOC50-17-14

· AOC50-17-15

· AOC50-17-16

· AOC50-17-17

· AOC50-17-20

AOC50-17-14 and AOC50-17-20 were found to be impacted by PFOS and/or PFOA concentrations slightly exceeding the HAL. AOC50-17-14 groundwater had a PFOS concentration of 70 ng/L and a PFOA concentration of 3.6 ng/L. AOC50-17-20 had a PFOS concentration of 91 ng/L and a PFOA concentration of 69 ng/L. 

The nearest groundwater supply well to AOC 50 is the MacPherson well, located approximately 1 mile southwest of AOC 50. The MacPherson well is expected to be located cross gradient from AOC 50 and is unlikely to be impacted by PFAS detected at AOC 50. As noted above, samples collected from the MacPherson well in July 2016 indicated that PFOS and PFOA concentrations were below the HAL. Groundwater beneath AOC 50 may discharge into the Nashua River which bounds the former airfield area to the west. Groundwater analytical results for AOC 50 are shown on Table 7 and Figure 13.

[bookmark: _Toc494361027]SA 20 & SA 21 – Devens WWTP

Water samples analyzed for PFAS at SA 20 and SA 21 included groundwater collected from permanent groundwater monitoring wells and temporary points, as well as influent and effluent samples from the Devens WWTP. Concentrations of both PFOS and PFOA exceeded HALs at temporary well location SA21-17-02 and permanent well location MW-04. PFOS concentrations also exceeded the HALs at temporary well locations SA20-17-02 and SA21-17-01. PFOA exceeded its HAL in MW-01A. The sum of PFOS and PFOA concentrations exceeded comparison criteria at permanent well MW-02A. The maximum PFOS concentration detected at SA 20 & SA 21 was 220 ng/L at SA21-71-02. The maximum PFOA concentration detected was 130 ng/L in the duplicate sample collected at MW-01A (the parent sample at the well was reported to have a PFOA concentration of 110 ng/L). PFAS compounds were not detected exceeding the HALs in influent or effluent samples from the Devens WWTP. The maximum concentration of a PFAS compound detected in Devens WWTP influent or effluent was PFOS detected at 11 ng/L in the WWTP influent.

[bookmark: analytical]Groundwater flow direction at SA 20 and SA 21 is expected to be to the east. No groundwater supply wells were identified in the vicinity of SA 20 or SA 21 downgradient of the detected impacts. Groundwater beneath SA 20 and SA 21 may discharge into the Nashua River, which bounds the WWTP area to the east.

Wastewater treatment plant influent and effluent samples were also collected at the Devens WWTP. Neither sample had PFAS concentrations exceeding the HAL. However, each of the six PFAS analyzed were detected in both the influent and effluent samples (well below the HAL) and all six groundwater samples collected at SA 20 and SA 21 had PFAS concentrations exceeding the HAL. Historically the WWTP may have managed influent with PFAS exceeding the HAL resulting in groundwater HAL exceedances detected during this SI. Groundwater analytical results for SA 20 and SA 21 are shown Table 8 and on Figure 14.

[bookmark: _Toc494361028]SA 30 – Former Moore Army Airfield Drum Storage Area

Of six groundwater samples collected from temporary points at SA 30, five had PFAS concentrations exceeding the HAL. PFOS exceeded the HAL in groundwater samples collected from SA30-17-04 and SA30-17-05. The maximum PFOS concentration detected at SA 30 was 370 ng/L at SA30-17-05. The HAL was exceeded for PFOA in SA30-17-01 and SA30-17-03. The maximum PFOA concentration detected at SA 30 was 200 ng/L at SA30-17-01 (the duplicate sample collected at that location indicated a PFOA concentration of 120 ng/L). The HAL was exceeded at SA30-17-06 based on the sum of PFOS and PFOA concentrations (93 ng/L total).

Groundwater is expected to flow to the west or southwest. The nearest groundwater supply well is the MacPherson well located approximately 1 mile south of SA 30. 

The MacPherson well is expected to be located cross gradient from SA 30 and is unlikely to be impacted by PFAS detected at SA 30. As noted above, samples collected from the MacPherson well in July 2016 indicated that PFOS and PFOA concentrations were below the HAL. Groundwater beneath SA 30 may discharge into the Nashua River, which bounds the former airfield area to the west. Groundwater analytical results for SA 30 are shown on Table 9 and Figure 15.

[bookmark: _Toc494361029]SA 31 – Former Moore Army Airfield Firefighting Training Area

Two groundwater samples were collected from permanent groundwater monitoring wells and four samples were collected from temporary groundwater monitoring wells at SA 31. PFAS were detected in all six samples exceeding the HAL. Sample SA31-17-01, collected from within the former firefighting training area, had a PFOS concentration of 36,000 ng/L and a PFOA concentration of 3,000 ng/L. SA3117-02, SA31-17-03, and SA31-17-04, located downgradient from the former firefighting training area, had PFOS concentrations ranging from 160 ng/L to 19,000 ng/L and PFOA concentrations ranging from 120 ng/L to 240 ng/L. Permanent well G6M-13-01X, sampled to assess PFAS impacts in deeper groundwater near SA 31, had a PFOS concentration of 150 ng/L and a PFOA concentration of 60 ng/L. Permanent well G6M-02-07X, located downgradient of the former firefighting training area, had a PFOS concentration of 75 ng/L and a PFOA concentration of 46 ng/L. 

PFOS concentrations exceeded the HAL in all groundwater samples collected at SA 31 and ranged 75 ng/L to 36,000 ng/L with the highest concentration detected at SA31-17-01. PFOA was detected at concentrations exceeding the HAL at SA31-17-01, SA31-17-02, SA31-17-03, and SA31-17-04. The maximum PFOA concentration detected in SA 31 groundwater was 3,000 ng/L at SA31-17-01. 

The MacPherson well is expected to be located cross gradient from SA 31 and is unlikely to be impacted by PFAS detected at SA 31. As noted above, samples collected from the MacPherson well in July 2016 indicated that PFOS and PFOA concentrations were below the HAL. Groundwater beneath SA 31 may discharge into the Nashua River, which bounds the former airfield area to the west. Groundwater analytical results for SA 31 are shown on Table 10 and Figure 16.

[bookmark: _Toc494361030]SA 74 – Barnum Road Firefighting Exercise Site

Of five groundwater samples collected from temporary points at SA 74, two exceeded the HAL. At SA74-17-02, PFOA exceeded the HAL with a concentration of 140 ng/L. At SA74-17-03, the PFOS concentration was 130 ng/L, and the PFOA concentration was 360 ng/L. Groundwater at SA 74 is expected to flow to the southeast. The nearest groundwater supply well downgradient of SA 74 is the Appleworks well, located approximately 0.5 mile southeast of SA 74 (see Figure 10). However, Cold Spring Brook, located between SA 74 and the Appleworks well, likely act as a groundwater divide, and PFAS impacts to the Appleworks well from SA 74 are unlikely. Groundwater beneath SA 74 may, however, discharge into surface water at Cold Spring Creek resulting in impacts to surface water or surrounding wetlands. Groundwater analytical results for SA 74 are shown on Table 11 and Figure 17.

The SA 74 site is located between the SA 75 site and the MANG facility and Grove Pond wells. Based on water level measurements collected from temporary points installed during the SI, groundwater flow at SA 74 appears to be to the southeast, away from the MANG and the Grove Pond wells; however, existing data are insufficient to determine a link between conditions in the vicinity of SA 74 and impacts to the Grove Pond Wells. A groundwater divide may exist between SA 74 and the MANG/Grove Pond Wells area, and impacts detected in the Grove Pond well may have resulted from a source closer to the Grove Pond well field than SA 74. Analytical results for SA 74 are shown on Table 11 and Figure 17.

[bookmark: _Toc494361031]SA 75 - Building T-1445 Warehouse Fire Site

Four groundwater samples were collected from temporary points at SA 75. None of the four temporary points had PFAS concentrations exceeding the HAL. The maximum PFOS concentration detected at SA 75 was 49 ng/L at SA75-17-02 and the maximum PFOA concentration detected was 22 ng/L at SA75-17-03. 

As part of the SA 75 study, three groundwater monitoring wells (CSMS-11-01, CSMS-11-02, and MNG3) were sampled on the MANG facility located approximately 0.8 mile northeast of SA 75. The portion of the MANG facility that contains these wells abuts the Consolidated Support Maintenance Shop (CSMS) at former Fort Devens to the east, and wells CSMS-11-01 and -02 were installed in 2011 as part of an investigation to establish a baseline groundwater quality review of the area downgradient of the CSMS and MANG facilities. Well MNG-3 was installed in 1991 as part of a site investigation into the MANG facility to evaluate if undocumented handling and disposal of waste oils, fluids, and degreasing solvents at the facility had impacted groundwater 2). 

Based on PFAS sampling analytical results, the sums of PFOS and PFOA concentrations slightly exceeded the HAL in CSMS-11-01 and MNG-3. The sum of PFOS and PFOA concentrations in CSMS11-01 was 77 ng/L, and the sum of PFOS and PFOA concentrations in MNG-3 was 110 ng/L. Based on groundwater modeling in the area, the expected groundwater flow direction at SA 75 is toward the Grove Pond Wells; however, analytical results from temporary wells at SA 75 and permanent wells at the MANG facility are insufficient to support a conclusion that impacts detected at the Grove Pond Wells are the result of the firefighting effort at the warehouse fire site, or conditions at the MANG facility. It is noted that the CSMS facility is in close proximity to, and hydrologically upgradient of, the Grove Pond Wells and wells CSMS-11-01 and MNG-03, all of which are impacted by PFAS contamination. However, based on existing data, potential impact to the Grove Pond Wells from the CSMS facility is inconclusive. Additionally, conditions deeper in the water table at SA 75 and the MANG facility have not been investigated, and are unknown. As such, additional investigation would be required to determine whether impacts to the Grove Pond Wells are directly related to conditions at SA 75, the MANG facility, and the CSMS facility. Analytical results for SA 75, including the MANG wells, are shown on Table 12 and Figure 18.

Groundwater at the three closest AOCs or SAs to the Grove Pond Wells are AOC 5, SA 74, and SA 75. Groundwater at those sites is expected to flow to the north at AOC 5 and to the east-southeast at SA 74 and to the east-northeast at SA 75. Therefore, groundwater at the sites nearest to the Grove Pond Wells is expected to flow away from the water supply locations except for SA 75 which indicates limited flow to the northeast (towards the Grove Pond Wells). PFAS impacts at SA 74 and AOC 5 are therefore not expected to contribute PFAS to the Grove Pond Wells. PFAS impact at SA 75 could contribute to PFAS at the Grove Pond Wells.

Based on 2010 census data obtained from the MassDEP GIS, an estimated population of 28,345 resides within 4 miles of the AOCs and SAs investigated during this SI. Public water supply service areas are shown on Figure 10 and consist of the following suppliers in the areas surrounding the former Fort Devens:

· Ayer DPW Water Division

· DOC/MCI Shirley

· Devens Mass Development

· Groton Water Department

· Shirley Water District



[bookmark: _Toc494360973][bookmark: _Toc494361032][bookmark: soil][bookmark: _Toc494361033]Soil

Soil samples were collected and analyzed for PFAS at AOC 50, SA 20, SA 21, SA 30, SA 31, SA 74, and SA 75. Soil samples were analyzed by EPA Modified Method 537 for Perfluorinated Hydrocarbons for the following compounds:

· PFBS

· PFHpA

· PFHxS

· PFNA

· PFOS

· PFOA



Soil sample results are presented in Tables 13 through 17 and Figures 20 through 24. Based on analytical results, the highest concentrations of PFAS in soil were located at SA 31 (maximum PFOS and PFOA concentrations of 540 micrograms per kilogram (µg/kg) and 15 µg/kg, respectively), SA 30 (maximum PFOS and PFOA concentrations of 92 µg/kg and 4.5 µg/kg, respectively), AOC 50 (maximum PFOS concentration of 30 µg/kg), and SA 21 (maximum PFOS concentration of 34 µg/kg). Soil analytical results from the PFAS SI are discussed in further detail below.



[bookmark: _Toc494360975][bookmark: _Toc494361034][bookmark: _Toc494360976][bookmark: _Toc494361035][bookmark: _Toc494360977][bookmark: _Toc494361036][bookmark: _Toc494361037]Former Moore Army Airfield (AOC 50, SA 30, and SA 31)

Former Moore Army Airfield AOCs and SAs (AOC 50, SA 30, and SA 31) are within a secured area used by the Massachusetts State Police for police vehicle operations training. Training operations are typically conducted on paved surfaces so worker and trainee exposure to impacted soils is unlikely. Impacted soils at the former airfield are either under pavement and therefore protected from transport by surface runoff or of sandy composition with moderate to high expected infiltration rates. Ongoing remediation efforts at the former airfield for non-PFAS contaminants may intermittently expose remediation workers to site soils at the former airfield. Neither schools nor daycare facilities were identified within 200 feet of the former airfield.

[bookmark: _Toc494361038]AOC 50 – Former Moore Army Airfield

PFBS was not detected in the soil samples collected at AOC 50. The remaining five PFAS that were analyzed were not detected or were detected at low-level concentrations in AOC 50 soils. No PFAS were detected in the following soil samples:

· AOC50-17-09

· AOC50-17-10

The maximum PFAS concentration in soil was PFOS at 30 µg/kg at soil sample location AOC50-17-01. PFAS were not detected or detected at concentrations less than 1 µg/kg with the following exceptions:

· AOC50-17-01: PFHxS was detected at 4.8 µg/kg, PFOS was detected at 30 µg/kg and PFOA was detected at 1.9 µg/kg.

· AOC50-17-03: PFHxS was detected at 2.4 µg/kg.

· AOC50-17-04: PFHxS was detected at 1.6 µg/kg and PFOS was detected at 7.5 µg/kg.

· AOC50-17-06: PFOS was detected at 3.3 µg/kg.

· AOC50-17-11: PFOS was detected at 2.3 µg/kg.

· AOC50-17-13: PFOS was detected at 1.3 µg/kg.

· AOC50-17-21: PFOS was detected at 1.7 µg/kg.

The highest concentrations of PFAS at the former Moore Army Airfield were detected in soils collected from beneath paved areas near the former airfield fire station and hangars. The pavement will generally act as a barrier to exposure, so worker contact with impacted soil from those areas is therefore unlikely. Additionally, the pavement will act as a barrier to infiltration through the soils, thereby reducing the potential for impacts to groundwater. The highest PFAS concentration detected in soil samples collected at storm water outfall locations was PFOS at 1.7 µg/kg at AOC50-17-21. Based on analytical data from soil samples collected at storm water outfall locations, persistent impacts to soil are not present at those locations at elevated concentrations. Soil analytical results for AOC 50 are shown on Table 13 and Figure 19.

[bookmark: _Toc494361039]SA 30 – Former Army Airfield Drum Storage Area

PFBS and PFHpA were not detected at any of the six soil sampling locations at SA 30 except for one PFHpA detection at SA30-17-04 (0.25 µg/kg, estimated concentration). PFHxS was detected at all six sample locations ranging from 0.27 µg/kg (estimated concentration) at SA30-17-05 to 8.2 µg/kg at SA30-17-04. PFNA was detected at three locations ranging from 0.11 µg/kg to 0.28 µg/kg (estimated concentrations). PFOS was detected at all six locations ranging from 1.6 to 92 µg/kg (maximum concentration was reported in the duplicate sample associated with SA30-17-02). PFOA was detected at five sampling locations and ranged in concentration from 0.16 µg/kg (estimated concentration) to 4.5 µg/kg. Although the SA 30 area is not paved, training activities conducted at the former Moore Army Airfield are typically conducted on paved surfaces, so exposure by workers or trainees is therefore unlikely. Based on the expected moderate to high infiltration rates in site soils and mobility of PFAS, PFAS is soils at SA 30 could act as a continuing source for groundwater impacts. Soil analytical results for SA 30 are shown on Table 14 and Figure 20.

[bookmark: _Toc494361040]SA 31 – Former Moore Army Airfield Firefighting Training Area

A total of five soil samples were collected from SA 31. PFOS was detected at up to 540 µg/kg (SA31-17-08), and PFOA was detected at up to 15 µg/kg (SA30-17-05) in soil samples collected from the earthen berm surrounding the former firefighting training area. Soil collected from the center of the former firefighting training area (SA31-17-01) had PFOS and PFOA concentrations of 300 µg/kg and 4.9 µg/kg, respectively. PFHxS was detected at all four sampling locations ranging from 2.2 µg/kg at SA31-17-07 to 19 µg/kg (SA31-17-01). PFBS, PFHpA, and PFNA were not detected in concentrations exceeding 4 µg/kg.

The SA 31 area consists of an asphalt-covered concrete pad that is 8 inches thick and is surrounded by an earthen berm so exposure to soil by workers or trainees is therefore possible. Remedial action for nonPFAS contaminants is ongoing in the vicinity of SA 31. Occasional exposure to soils is therefore possible when workers are on-site to conduct remediation or sampling activities. Based on the expected moderate to high infiltration rates in site soils and mobility of PFAS, PFAS in soils at SA 31 could act as a continuing source for groundwater impacts since the asphalt and concrete are likely degraded. Groundwater impacts by PFAS were detected at SA 31 as described in previous sections. Soil analytical results for SA 31 are shown on Table 15 and Figure 21.

[bookmark: _Toc494361041]Devens WWTP (SA 20 and SA 21)

One soil sample (SA20-17-01) was collected from the Devens WWTP infiltration beds area (SA 20). The only PFAS detected in that sample was PFOS at a concentration of 0.90 µg/kg. The sand infiltration beds are therefore not expected to be a major source of PFAS impacts to groundwater. However, PFAS concentrations in all six groundwater samples collected from the vicinity of the WWTP exceeded the HAL. Continued operation of the WWTP may have resulted in accumulation of PFAS in groundwater that eventually exceeded the HAL. Two soil samples were collected from soil at the edge of sludge drying beds at the WWTP (SA21-17-01 and SA20-17-02). SA21-17-01 had a PFOS concentration of 10 µg/kg and a PFOA concentration of 1.3 µg/kg. Other PFAS were either not detected or detected at concentrations of less than 1 µg/kg at SA21-17-01. SA21-17-02 had a PFOS concentration of 34 µg/kg, a PFOA concentration of 1.4 µg/kg, and a PFHxS concentration of 2.1 µg/kg. Other PFAS were either not detected or detected at concentrations of less than 1 µg/kg at SA21-17-02. Underdrain pipes intended to collect supernatant liquid from the sludge beds have reportedly collapsed. It is likely that most of the supernatant infiltrates into the permeable subsurface. As noted above, soils surrounding WWTP components such as the sludge drying beds may have resulted in PFAS accumulation in groundwater that eventually exceeded the HAL. Soil analytical results for SA 20 and SA 21 are shown on Table 16 and Figure 22.

[bookmark: _Toc494361042]SA 74 - Barnum Road Firefighting Exercise Site

Of three soil samples collected at SA 74, none had PFAS concentrations exceeding 1 µg/kg. The maximum PFAS concentration detected at SA 74 was PFNA detected at 0.91 µg/kg in SA74-17-02. PFOA was detected at 0.77 µg/kg and 0.68 µg/kg at SA74-17-02 and SA74-17-03, respectively. No other PFAS were detected above 0.36 µg/kg. PFBS was not detected. Based on the PFAS concentrations detected in SA 74 soils, the soils are not likely a significant source of PFAS contribution to groundwater. Although no soil criteria for PFAS are currently established, PFAS concentrations in soil at SA 74 are low and fire training activities have ceased at SA 74. Although PFAS impacts to groundwater exceeding HAL concentrations were detected during the SI, significant future PFAS contributions to groundwater at SA 74 are unlikely.  Soil analytical results for SA 74 are shown on Table 17 and Figure 23.

[bookmark: _Toc494361043]SA 75 - Building T-1445 Warehouse Fire Site

Of the three soil samples collected at SA 75, none had detections of PFBS, PFHpA, PFHxS, or PFNA. PFOS concentrations ranged from 0.17 µg/kg (SA75-17-01, estimated concentration) to 1.2 µg/kg (SA75-17-03). PFOA concentrations ranged from non-detect (SA75-17-04) to 0.25 µg/kg (SA75-17-01, estimated concentration). Based on interviews with local firefighting professionals, the warehouse fire at SA 75 occurred in the late 1980’s or early 1990’s. Thus, firefighting foam application at SA75 occurred approximately 25 to 30 years ago. Current PFAS groundwater concentration data collected during this SI indicate that neither PFOS nor PFOA are present at concentrations exceeding the HAL (Table 12 and Figure 18) in the vicinity of the former warehouse fire. Although no soil criteria for PFOS or PFOA are established, detected concentrations are low and are unlikely to result in groundwater concentrations exceeding the HAL if they have not already done so. Based on the PFAS concentrations detected in SA 75 soils, the soils are not likely a significant source of PFAS contribution to groundwater. Soil analytical results for SA 75 are shown on Table 18 and Figure 24.

[bookmark: _Toc494361044]Potential Receptors

Residences, schools, or daycare facilities were not identified within 200 feet of PFAS-impacted soils detected during this SI. Based on 2010 census data obtained from MassDEP GIS, an estimated 5,380 people live within 1 mile of the AOCs and SAs investigated for this SI. Terrestrial-sensitive environments identified in the vicinity of the former Fort Devens consist of Natural Heritage & Endangered Species Program Estimated Habitats of Rare Wildlife surrounding AOC 50, SA 20, and SA 21. Schools and Estimated Habitats of Rare Wildlife are shown on Figure 27.

[bookmark: _Toc494361045]Surface Water and Sediment

[bookmark: _Toc494361046]Surface Water and Sediment Impacts

Surface water and sediment samples were collected from sample locations AOC50-17-18 and AOC50-1719. The sediment and surface water samples were collected from locations containing stagnant water near the terminal ends of drainage swales associated with the storm water management system at the former Moore Army Airfield. Surface water and sediment analytical results from the PFAS SI are discussed below. Surface water and sediment samples were analyzed by Modified Method 537 for Perfluorinated Hydrocarbons for the following compounds:

· PFBS

· PFHpA

· PFHxS

· PFNA

· PFOS

· PFOA

All six PFAS were detected in AOC50-17-18 surface water with concentrations ranging from 2.6 ng/L for PFNA to 25 ng/L for PFOS. The HAL was not exceeded at AOC50-17-18. All six PFAS were detected at AOC50-17-19 surface water with concentrations ranging from 3 ng/L for PFNA to 180 ng/L for PFOS. The HAL was exceeded for PFOS at AOC50-17-19. 

PFAS were either not detected or detected at concentrations less than 1 µg/kg in sediment samples collected from AOC50-17-18 and AOC5-17-19 except for the following:

· PFHxS was detected at AOC50-17-18 at 2 µg/kg (duplicate sample concentration 1.9 µg/kg) and at AOC50-17-19 at 3.7 µg/kg.

· PFOS was detected at AOC50-17-18 at 15 µg/kg (duplicate sample concentration 15 µg/kg) and at AOC50-17-19 at 24 µg/kg.

· PFOA was detected at AOC50-17-18 at 1.5 µg/kg (duplicate sample concentration 1.4 µg/kg) and at AOC50-17-19 at 2.7 µg/kg.

No criteria is established for PFAS in sediment.

Although the HAL was exceeded for PFOS at AOC50-17-19 surface water, PFAS concentrations in AOC50-17-18, located downgradient from AOC50-17-19, were below the HAL. PFAS concentrations therefore appear to attenuate to below the HAL before potentially discharging into the Nashua River.

As described above, several storm water drainage features were identified at the former Moore Army Airfield, and the following sampling locations were selected to assess potential PFAS impacts to soil and/or groundwater due to storm water flow from the airfield area:

· AOC50-17-14

· AOC50-17-15

· AOC50-17-16

· AOC50-17-17

· AOC50-17-20

· AOC50-17-21

The locations listed above were placed at storm water outfall locations to assess the potential for PFAS to have been transported from surface flow over the former airfield area via the airfield storm water drainage network. Soil and groundwater samples were collected at each of those sampling locations. Analytical results for surface water and sediment are shown on Tables 19 and 20 and Figures 25 and 26.

[bookmark: _Toc494360988][bookmark: _Toc494361047][bookmark: _Toc494361048]Quality Control Samples and Data Validation

Quality control samples were collected according to the SI Work Plan and consisted of field duplicate samples, matrix spike/matrix spike duplicate samples, field blanks, and equipment blanks. Field duplicate analytical results are presented next to their respective parent samples in Tables 4 through 19. A summary of quality control samples collected during the SI is included as Table 21.

Laboratory Analytical Reports are included in Appendix EC. Data validation was performed by a third-party contracted firm-Laboratory Data Consultants, Inc. Validation reports are included in Appendix FD. Analytical data from surface water and sediment samples collected from locations AOC50-17-18 and AOC50-17-19 were re-collected since the original samples were analyzed outside of method holding times which resulted in some rejections. Data from the recollected samples are presented in this report.

[bookmark: _Toc494361049]Conclusions

The SI was conducted to evaluate the potential presence of PFAS compounds in SAs and AOCs identified during the base wise PFAS PA for former Fort Devens. The groundwater results of the investigation indicated that all sites exceeded the health advisory level of 70 µg/L. A summary of findings and recommendations relative to groundwater for each SA and AOC are included in Table 22. 

Soil was sampled for PFAS at former Fort Devens sites AOC 5, AOC 32, AOC 50, SA 20, SA 21, SA 30, SA 31, SA 74, and SA 75. The highest concentrations were detected at the former Moore Army Airfield at sites SA 30 and 31, including the bermed area where firefighting training was conducted. Soil containing PFAS could continue to be a source for groundwater impacts. These concentrations are unlikely to result in human exposure as police training activities are conducted on paved surfaces away from the detected impacts. Environmental workers performing remediation tasks associated with nonPFAS groundwater impacts and/or maintenance at the airfield may occasionally be exposed to site soils. PFAS detections in soils at other AOCs and SAs were limited to minor, low-level detections. No further action for PFAS is recommended based on soil analytical results except as recommended in Table 22 to evaluate soil as a continuing source where noted.

Surface water and sediment were sampled for PFAS at select stormwater outfalls discharging from the former Moore Army Airfield. PFOA and PFOS were detected in sediment and surface samples collected at a location west of the airfield and south of SA 31. Concentrations were lower in the surface water sample collected further down the reach from the outfall indicating that concentrations had attenuated. 

Based on the results of the SI and presence of PFOS and PFOA in soil and groundwater, it is recommended that a Remedial Investigation Work Plan be prepared. Specifically, it is recommended that the Remedial Investigation Work Plan focus on evaluating the following: 



· Determining the source of PFAS and extent of release impacting the Grove Pond Municipal Water Supply Wells by evaluating AOC 5, 32, SA 74, and SA 75 as one groundwater operable unit. It will be difficult to determine the exact location of the release associated with PFAS compounds since fire-fighting foams were used historically and the compounds are mobile. Additional work should be conducted to delineate to the extent practicable the PFAS impacts in the groundwater operable unit; evaluating hydrogeologic flow in the area and using a groundwater model to back particle track where initial sources may have existed; and assessing any potential residual contamination that may impact groundwater and the Grove Pond Supply Wells.   

· Evaluating the source of PFAS near the Macpherson Well. It is unclear whether AOC 5 or another source is impacting the water supply well. Other potential sources include the Ayer WWTP discharge and/or associated Sludge Pile landfill.

· Determining the extent of PFAS impacts to soil and groundwater from SA 20/21, AOC 50, SA 30 and SA 31. Additional work should include focus on delineating the groundwater impacts, evaluation of continuing sources and attenuation as contamination reaches the Nashua River. Given that the former airfield impacts are widespread from multiple release sites, the impacts to groundwater should be evaluated as one groundwater operable unit. 

· Address any possible impacts to other municipal water supply wells that are not currently included in the SI should information indicate that a complete exposure pathway is possible, present, and attributable to the Army. The PFAS RI Work Plan will include the evaluation of all areas and all media with confirmed PFAS SI detections.

· Address any possible impacts to other municipal supply wells not addressed in the SI.
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Figure 9
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Table 2

		AOC or SA		Location		Sampling Rationale

		AOC 5		Shepley's Hill Landfill		Municipal waste disposal site that may have received materials containing PFAS

		AOC 32		Former DRMO Yard		Former storage of materials for recycling

		AOC 50		Former Moore Army Airfield		Former airfield where firefighting foam may have been used for training or stored on or near former runways,  aircraft hangars, and fire station; firefighting foam may have also been discharged from the airfield surface through associated storm drains and outfalls

		SA 20 and 21		Devens WWTP		Location of industrial and residential
wastewater disposal during the operational period of Fort Devens

		SA30		Former Moore Army Airfield Drum Storage Area		Former location of firefighting foam drum storage

		SA31		Former Moore Army Airfield Firefighting Training Area		Former fire training area where firefighting foam may have been used

		SA74		Barnum Road Firefighting Exercise Site		Location of past training exercises with firefighting foam

		SA 75		Building T-1445 Warehouse Fire		Location of a large warehouse fire that was extinguished with firefighting foam

		N/A		Devens Fire Station		Location of potential storage and use of firefighting foam



		Notes:

		AOC = Area of Contamination

		DRMO = Defense Reutilization and Marketing Office

		PFAS = per- and polyfluoroalkyl substances

		SA = Study Area

		WWTP = wastewater treatment plant



&"-,Bold"Table 1
Former Fort Devens PFAS Site Inspection
Sampling Rationale	
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T18 - Water Supply Wells 4 Mile

		Source ID		Well Name		Town		REGION		Latitude		Longitude		TYPE		ZII_NUM		Water Supply ID

		2270009-02G		GROVE POND WELL # 1		AYER		2		42.55144883		-71.58107001		GW		682		2019000

		2270001-02G		GROVE POND WELL # 2		AYER		2		42.55147943		-71.58155062		GW		682		2019000

		2125016-02G		GROVE POND GRAVEL PACKED (12 8") WELLS		AYER		2		42.55073974		-71.58441855		GW		384		2019001

		2115011-01G		WELL 6		AYER		2		42.551475		-71.58188056		GW		682		2019000

		2019000-05G		WELL 7		AYER		2		42.55143611		-71.582225		GW		682		2019000

		2037025-02G		WELL 8		AYER		2		42.55119167		-71.58249722		GW		682		2019000

		2162000-08G		SPECTACLE POND  2 WELL		AYER		2		42.56135156		-71.52372178		GW		429		2019000

		2125016-01G		SPECTACLE POND WELL # 1A		AYER		2		42.56049799		-71.52418941		GW		429		2019000

		2125016-03G		MACPHERSON NATURALLY DEVELOPED WELL		AYER		2		42.55765918		-71.61097709		GW		385		2019001

		2125016-04G		PATTON REPLACEMENT WELL		AYER		2		42.52957389		-71.60594146		GW		694		2019001

		2270009-01G		SHABOKIN GRAVEL PACKED WELL		AYER		2		42.51992031		-71.61302957		GW		694		2019001

		2125006-04G		SHABOKIN REPLACEMENT WELL		AYER		2		42.52009638		-71.61311306		GW		694		2019001

		2270001-01G		COSGROVE REALTY		BOXBOROUGH		2		42.51294813		-71.53554829		NTNC		0		2037025

		2019000-04G		COSGROVE REALTY		BOXBOROUGH		2		42.51305102		-71.53503746		NTNC		0		2037025

		2037025-01G		CISCO SYSTEMS INC. SITE II		BOXBOROUGH		2		42.50439668		-71.53444424		NTNC		0		2037034

		2125006-01G		TOWN FOREST GP WELL		GROTON		2		42.58946849		-71.6159547		GW		636		2115001

		2125006-02G		TUBULAR WELL FIELD (47 X 2.5")		GROTON		2		42.61544446		-71.63971784		GW		437		2115001

		2125021-03G		GROTONWOOD BAPTIST CAMP AND CONF.CTR.		GROTON		2		42.59632111		-71.5359649		TNC		0		2115002

		2125015-04G		BOSTON ROAD MARKET AND LIQUOR		GROTON		2		42.57501707		-71.51713636		TNC		0		2115011

		2125015-01G		BOLTON ROAD ROCK WELL #3 (03G)		HARVARD		2		42.49093319		-71.5813576		GW		0		2125000

		2270000-02G		POND ROAD ROCK WELL #2 (02G)		HARVARD		2		42.49558826		-71.58646435		GW		0		2125000

		2125014-02G		POND ROAD ROCK WELL #5 (05G)		HARVARD		2		42.49541576		-71.58690662		GW		0		2125000

		2125012-01G		FRIENDLY CROSSWAYS		HARVARD		2		42.51407223		-71.53461465		TNC		0		2125001

		2125005-01G		JILL REALTY TRUST		HARVARD		2		42.53132938		-71.57782042		TNC		0		2125003

		2147006-01G		OFFICES AT HARVARD PARK LLC		HARVARD		2		42.52557441		-71.57761963		NTNC		0		2125004

		2115001-02G		OFFICES AT HARVARD PARK LLC		HARVARD		2		42.52555202		-71.57743761		NTNC		0		2125004

		2125006-03G		OFFICES AT HARVARD PARK LLC		HARVARD		2		42.52556997		-71.57753462		NTNC		0		2125004

		2125020-01G		VILLAGE NURSERY SCHOOL		HARVARD		2		42.52100587		-71.56424073		NTNC		0		2125005

		2147006-02G		CAMP GREEN EYRE GIRL SCOUT CAMP		HARVARD		2		42.49662807		-71.59770207		TNC		0		2125006

		2125014-01G		CAMP GREEN EYRE GIRL SCOUT CAMP		HARVARD		2		42.49776451		-71.59981529		TNC		0		2125006

		2125007-01G		CAMP GREEN EYRE GIRL SCOUT CAMP		HARVARD		2		42.50061033		-71.5952758		TNC		0		2125006

		2125004-01G		CAMP GREEN EYRE GIRL SCOUT CAMP		HARVARD		2		42.49781016		-71.59775541		TNC		0		2125006

		2019001-06G		THE APPLEWORKS		HARVARD		2		42.54290193		-71.57545448		NTNC		0		2125007

		2019001-02G		HARVARD PLAZA		HARVARD		2		42.53696048		-71.5763473		TNC		0		2125010

		2019001-05G		VANGUARD MEDICAL/RENAISSANCE		HARVARD		2		42.53104389		-71.58096316		NTNC		0		2125012

		2115002-04G		DRINKING WATER WELL		HARVARD		2		42.53400667		-71.57872324		GW		0		2125013

		2125010-01G		WELL 1		HARVARD		2		42.52658029		-71.58456168		GW		0		2125014

		2125003-01G		WELL 2		HARVARD		2		42.52644964		-71.58420392		GW		0		2125014

		2037034-01G		FRUITLANDS MUSEUM		HARVARD		2		42.5074848		-71.60973528		TNC		0		2125015

		2125013-01G		FRUITLANDS MUSEUM		HARVARD		2		42.50860176		-71.60946176		TNC		0		2125015

		2125004-03G		WELL 1		HARVARD		2		42.5032856		-71.54214179		GW		0		2125016

		2125004-02G		WELL 2		HARVARD		2		42.50339274		-71.54204537		GW		0		2125016

		2125000-03G		WELL 3		HARVARD		2		42.50353564		-71.54177205		GW		0		2125016

		2125000-05G		WELL 4		HARVARD		2		42.50370229		-71.54165958		GW		0		2125016

		2158000-02G		SHAKER PLACE OFFICES		HARVARD		2		42.53241369		-71.57761312		NTNC		0		2125020

		2019001-04G		WELL 1		HARVARD		2		42.52575079		-71.58609882		GW		0		2125021

		2158000-04G		WELL 2		HARVARD		2		42.52563413		-71.58603104		GW		0		2125021

		2125021-01G		WELL 3		HARVARD		2		42.52549833		-71.5860695		GW		0		2125021

		2158000-01G		WELL 4		HARVARD		2		42.52541507		-71.58593092		GW		0		2125021

		2125000-02G		U.S. ARMY DEVENS (SOUTH POST)		LANCASTER		2		42.49789904		-71.63464398		TNC		0		2147006

		2115001-01G		U.S. ARMY DEVENS (SOUTH POST)		LANCASTER		2		42.49796523		-71.63462705		TNC		0		2147006

		2019000-02G		U.S. ARMY DEVENS (SOUTH POST)		LANCASTER		2		42.51758784		-71.63788796		TNC		0		2147006

		2019000-01G		GPW # 1, WHITCOMB AVENUE		LITTLETON		2		42.53353428		-71.51272917		GW		414		2158000

		2270000-03G		GPW SPECTACLE POND (WELL 5)		LITTLETON		2		42.56555872		-71.51054202		GW		622		2158000

		2270000-04G		TWF WHITCOMB AVE., ( 6 X 8") WELL #3/4		LITTLETON		2		42.533977		-71.512375		GW		414		2158000

		2019001-03G		KEATING WELL 1		LUNENBURG		2		42.5373259		-71.67910802		GW		675		2162000

		2125021-04G		CATACUNEMAUG ROAD GRAVEL PACKED WELL		SHIRLEY		2		42.54818334		-71.66448532		GW		431		2270000

		2125021-02G		PATTERSON ROAD GRAVEL PACKED WELL		SHIRLEY		2		42.55727371		-71.62270354		GW		686		2270000

		2147006-03G		WALKER WELL		SHIRLEY		2		42.55693434		-71.62129628		GW		686		2270000

		2125001-01G		GP WELL  2		SHIRLEY		2		42.52282703		-71.63921361		GW		89		2270001

		2019000-06G		GP WELL 1		SHIRLEY		2		42.52246472		-71.64057151		GW		89		2270001

		2019000-08G		WELL  1		SHIRLEY		2		42.60391162		-71.63727983		GW		0		2270009

		2019000-07G		WELL  2		SHIRLEY		2		42.60390986		-71.63738177		GW		0		2270009

				Total Public Groundwater Supply Wells=		39

				Total Non-Transient, Non-Community Wells =		10

				Total Transient, Non-Community Wells = 		14

				Notes:

				GW - Groundwater Supply Well

				TNC - Transient, Non-Community Well

				NTNC - Non-Transient, Non-Community Well

				AOC - Area of Contamination

				SA - Study Area

				Source: MassDEP GIS
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Sheet1

		Table 2B

		Public Supply Well PFAS Data

		(MassDEP Sampling Results 9/2016 to 8/2017)

		Former Fort Devens Army Installation

		Devens, Massachusetts



		Location		Well ID		Date		PFOS (ug/L)		PFOA (ug/L)		PFOS+PFOA

		Ayer Wells		Ayer Multi-Finished 4 Grove		9/1/16		0.028		0.01		0.038

						11/15/16		0.029		0.011		0.04

						1/11/17		0.025		0.01		0.035

						4/12/17		0.045		0.014		0.059

						8/3/17		0.038		0.015		0.053

						10/17/17		0.038		0.016		0.054

				Ayer RW-06G/GW 6		9/1/16		<0.004		0.006		0.006

						11/15/16		<0.004		0.006		0.006

						1/11/17		<0.004		0.007		0.007

						4/12/17		<0.004		0.007		0.007

						8/3/17		<0.004		0.007		0.007

						10/17/17		<0.004		0.008		0.008

				Ayer RW-07G/GW 7		9/1/16		0.007		0.009		0.016

						11/15/16		0.006		0.009		0.015

						1/11/17		0.005		0.008		0.013

						4/12/17		0.005		0.007		0.012

						8/3/17		0.017		0.013		0.03

						10/17/17		0.014		0.014		0.028

				Ayer RW-08G/GW 8		9/1/16		0.085		0.018		0.103

						11/15/16		0.077		0.017		0.094

						1/11/17		0.07		0.017		0.087

						4/12/17		0.08		0.021		0.101

						8/3/17		0.081		0.024		0.105

						10/17/17		0.091		0.023		0.114

		Devens Wells		MacPherson Well 03G		7/28/16		0.044		0.025		0.069

						9/1/16		0.041		0.021		0.062

						12/28/16		0.044		0.063		0.107

						2/22/17		0.046		0.022		0.068

						5/16/17		0.044		0.022		0.066

						9/19/17		0.040		0.021		0.061

						12/19/17		0.040		0.022		0.062

				Patton Well 05G		9/1/16		<0.004		0.004		0.004

				Shabokin Well 06G		9/1/16		0.004		0.004		0.008

						4/12/17		0.004		0.007		0.011

		W. Groton Well		W. Groton Well 2G		9/1/16		<0.004		<0.002		--

		Shirley Wells		Patterson 03G		9/1/16		<0.004		<0.002		--

				Walker 04G		9/1/16		<0.004		<0.002		--



		PAL = Project Action Limit  and EPA Lifetime Health Advisory (.070 µg/L)

		Shaded data cell indicates an exceedance of the Project Action Limit






Sheet 1

		Location				Source ID		Depth (feet)		Screen Length (feet)		Location

		Ayer DPW Water Division

		Population Served		6301

		Service Connections		2870

		Number of Distribution Systems		1

		Groundwater Sources		Grove Pond Well #1		2019000-1G		62		20		Grove Pond, south side of Barnum Road, Ayer

				Grove Pond Well #2		2019000-2G		60.5		18		Grove Pond, south side of Barnum Road, Ayer

				Spectacle Pond 2 Well		2019000-4G		62		15		Southwest side of Spectacle Pond, south of Nemco Way, Ayer

				Spectacle Pond Well #1A		2019000-5G		61		10		Spectacle Pond, Ayer

				Well 6		2019000-6G		57		10		Grove Pond Replacement for Well 1

				Well 7		2019000-7G		71		15		Grove Pond Replacement for Well 2

				Well 8		2019000-8G		73		13		NSA well at Grove Pond

		Source: 2015 Public Water System Annual Statistical Report

		Devens MassDevelopment

		Population Served		6100-6500

		Service Connections		343

		Number of Distribution Systems		1

		Groundwater Sources		Shabokin Gravel Packed Well (Inactive)		2019001-02G		77.5		NR		88 Sheridan Road, Devens

				MacPherson Naturally Developed Well		2019001-03G		93		NR		44 MacPherson Road, Devens

				Grove Pond Gravel Packed Wells - 12 8" Wells (Inactive)		2019001-04G		42.5		NR		49 Barnum Road, Devens

				Patton Replacement Well		2019001-05G		86.5		22		168 Patton Road, Devens

				Shabokin Replacement Well		2019001-06G		85		30		88 Sheridan Road, Devens

		Source: 2016 Public Water System Annual Statistical Report

		NR = Not Reported

		Shirley Water District

		Population Served		4650

		Service Connections		1485

		Number of Distribution Systems		1

		Groundwater Sources		Catacunemaug Road Gravel Packed Well		2270000-02G		50		13		23 Catacuenmaug Road, Shirley

				Patterson Road Gravel Packed Well		2270000-03G		53		NR		17 Patterson Road, Shirley

				Walker Well		2270000-04G		70.5		10		15 Patterson Road, Shirley

		Source: 2014 Public Water System Annual Statistical Report

		NR = Not Reported

		The Appleworks

		Population Served		36

		Service Connections		1

		Number of Distribution Systems		1

		Groundwater Source		Well 1		2125007-01G		450		NR		325 Ayer Road, Harvard

		Source: 2016 Public Water System Annual Statistical Report

		NR = Not Reported
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T3 Permanent Wells

		Well ID		Depth to Water (feet btoc)		Top of Casing Elevation (feet ASL)		Top of Screen Depth (feet bgs)		Bottom of Screen Depth (feet bgs)		Top of Screen Elevation (feet ASL)		Bottom of Screen Elevation (feet ASL)		Groundwater Elevation (feet ASL)

		AOC 5 - Shepley's Hill Landfill

		SHL-15		16.55		259.92		14.5		24.5		245.4		235.4		243.37

		SHL-17		7.03		233.79		6.0		16.0		227.8		217.8		226.76

		SHL-18		18.75		237.56		16.0		26.0		221.6		211.6		218.81

		SHL-24		15.38		238.75		110.0		120.0		128.8		118.8		223.37

		SHM-05-40X		13.66		223.34		32.0		34.0		191.3		189.3		209.68

		SHM-05-41A		10.12		222.48		42.0		44.0		180.5		178.5		212.36

		SHM-05-41B		9.88		222.33		62.0		64.0		160.3		158.3		212.45

		SHM-05-41C		10.13		222.57		88.0		93.0		134.6		129.6		212.44

		SHM-10-11		39.56		263.76		50.0		60.0		213.8		203.8		224.20

		SHM-10-12		32.99		255.17		45.0		55.0		210.2		200.2		222.18

		SHM-10-14		18.74		237.62		60.0		80.0		177.6		157.6		218.88

		SHM-10-15		22.68		243.68		45.0		55.0		198.7		188.7		221.00

		SHM-11-06		19.19		236.17		25.0		35.0		211.2		201.2		216.98

		SHM-13-06		16.75		223.89		36.0		46.0		187.9		177.9		207.14

		SHM-96-5B		5.79		218.92		80.0		90.0		138.9		128.9		213.13

		SHP-95-27X		14.63		237.45		30.5		40.5		207.0		197.0		222.82

		SHP-01-38A		3.98		NA		1.5		6.5		NA		NA		NA

		SHP-01-38B		4.10		NA		18.0		23.0		NA		NA		NA

		AOC 32  - Former DRMO Yard

		32M-01-14XOB		23.35		256.56		17.3		27.3		239.3		229.3		233.21

		32M-01-17XBR		23.55		259.11		41.5		51.4		217.6		207.7		235.56

		32M-92-01X		16.59		260.17		13.7		23.7		246.5		236.5		243.58

		32M-92-03X		26.56		260.02		23.2		33.2		236.8		226.8		233.46

		32Z-01-07XOB		13.97		259.48		12.7		22.7		246.8		236.8		245.51

		43M-01-20XBR		25.45		257.30		68.3		78.3		189.0		179.0		231.85

		43M-01-20XOB		25.61		257.40		24.0		34.0		233.4		223.4		231.79

		SHL-25		24.96		258.01		23.5		33.5		234.5		224.5		233.05

		SA 20 & 21  - Devens WWTP

		MW-01A		14.75		NA		18.0		33.0		NA		NA		NA

Author: Author:
Penny checking with WWTP operator to see if we can get TOC data

		MW-02A		19.59		NA		15.0		30.0		NA		NA		NA

		MW-04		11.40		NA		7.0		22.0		NA		NA		NA

		SA 31 - Former Moore Army Airfield Firefighting Training Area

		G6M-02-07X		7.62		211.52		30.2		40.2		181.3		171.3		203.90

		G6M-13-01X *		62.32		267.65		125.0		135.0		142.7		132.7		205.33

		XSA-12-97X		69.15		271.58		120.0		130.0		151.6		141.6		202.43

		SA 75 - Building T-1445 Warehouse Fire Site

		CSMS-11-01		37.71		254.29		30.0		40.0		224.3		214.3		216.58

		CSMS-11-02		37.37		252.68		30.0		40.0		222.7		212.7		215.31

		MNG-3		39.55		254.56		53.0		63.0		201.6		191.6		215.01

		Notes:

		btoc = below top of casing

		asl = above sea level

		bgs = below ground surface

		DRMO = Defense Reutilization and Marketing Office

		WWTP = Waste Water Treatment Plant

		NA = Not available

		*The water level at G6M-13-01X was measured on 6/5/17; this well was

		substituted for another well in the original sampling plan.
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T4 Temporary Wells

		Temporary Well Location		Water Level Date		Depth to Water (feet bgs)		Ground Elevation (feet ASL)		Top of Screen Depth (feet bgs)		Bottom of Screen Depth (feet bgs)		Top of Screen Elevation (feet bgs)		Bottom of Screen Elevation (feet bgs)		Groundwater Elevation (feet (ASL)

		AOC 50 - Moore Army Airfield

		AOC50-17-01		6/2/17		60*		265.06		61		65		204		200		205.06*

		AOC50-17-02		6/2/17		60*		265.16		61		65		204		200		205.16*

		AOC50-17-03		6/12/17		56.00		263.99		56		60		208		204		207.99

		AOC50-17-04		6/12/17		56.70		264.92		56		60		209		205		208.22

		AOC50-17-05		6/2/17		55.90		263.60		57		61		207		203		207.70

		AOC50-17-06		6/12/17		56.30		264.74		56		60		209		205		208.44

		AOC50-17-07		6/12/17		56.95		265.13		56		60		209		205		208.18

		AOC50-17-08		5/31/17		52.90		259.72		50		54		210		206		206.82

		AOC50-17-09		5/31/17		55.50		261.50		54		58		208		204		206.00

		AOC50-17-10		6/1/17		59.50		264.53		59		63		206		202		205.03

		AOC50-17-11		6/1/17		63.20		266.70		63		67		204		200		203.50

		AOC50-17-12		6/9/17		67.30		256.94		66		70		191		187		189.64

		AOC50-17-13		6/9/17		58*		256.20		58		62		198		194		N/A

		AOC50-17-14		6/7/17		19.81		227.26		19		23		208		204		207.45

		AOC50-17-15		6/8/17		35.51		246.16		35		39		211		207		210.65

		AOC50-17-16		6/15/17		29.98		243.92		28		32		216		212		213.94

		AOC50-17-17		6/14/17		19.22		235.19		18		22		217		213		215.97

		AOC50-17-18		N/A		N/A		204.49		N/A		N/A		N/A		N/A		N/A

		AOC50-17-19		N/A		N/A		217.43		N/A		N/A		N/A		N/A		N/A

		AOC50-17-20		N/A		1.00		218.89		0		2		219		217		217.89

		AOC50-17-21		N/A		N/A		223.37		N/A		N/A		N/A		N/A		N/A

		SA 20 & 21  - Devens WWTP

		SA20-17-01		N/A		N/A		262.16		N/A		N/A		N/A		N/A		N/A

		SA20-17-02		6/7/17		16.05		214.55		15		19		200		196		198.50

		SA21-17-01		6/6/17		19.87		221.55		21		25		201		197		201.68

		SA21-17-02		6/6/17		17.53		221.79		16		20		206		202		204.26

		SA 30 - Former Moore Army Airfield Drum Storage Area

		SA-30-17-01		6/13/17		65.18		267.82		65		69		203		199		202.64

		SA-30-17-02		6/13/17		63.70		268.09		63		67		205		201		204.39

		SA-30-17-03		6/13/17		63.62		267.96		63		67		205		201		204.34

		SA-30-17-04		6/14/17		60.55		267.67		60		64		208		204		207.12

		SA-30-17-05		6/14/17		60.24		267.53		60		64		208		204		207.29

		SA-30-17-06		6/14/17		60.48		267.51		60		64		208		204		207.03

		SA 31 - Former Moore Army Airfield Firefighting Training Area

		SA31-17-01		6/8/17		63.70		267.18		61		65		206		202		203.48

		SA31-17-02		6/8/17		63.08		267.44		61		65		206		202		204.36

		SA31-17-03		6/9/17		66.20		267.05		66		70		201		197		200.85

		SA31-17-04		6/8/17		60.98		267.56		60		64		208		204		206.58

		SA31-17-05		N/A		N/A		268.03		N/A		N/A		N/A		N/A		N/A

Author: Author:
Explain N/A. why don't we have depth to GW and GW elevation

		SA31-17-06		N/A		N/A		268.38		N/A		N/A		N/A		N/A		N/A

		SA31-17-07		N/A		N/A		267.95		N/A		N/A		N/A		N/A		N/A

		SA31-17-08		N/A		N/A		268.64		N/A		N/A		N/A		N/A		N/A

		SA 74 - Barnum Road Firefighting Exercise Site

		SA74-17-01		5/30/17		10.20		237.98		10		14		228		224		227.78

		SA74-17-02		6/5/17		13.43		235.71		11		15		225		221		222.28

		SA74-17-03		6/5/17		12.78		236.88		11		15		226		222		224.10

		SA74-17-04		5/30/17		15.10		241.94		14		18		228		224		226.84

		SA74-17-05		5/30/17		2.55		224.81		3		7		222		218		222.26

		SA 75 - Building T-1445 Warehouse Fire Site

		SA75-17-01		6/5/17		18.39		249.11		16		20		233		229		230.72

		SA75-17-02		6/5/17		12.42		243.02		11		15		232		228		230.60

		SA75-17-03		5/30/17		14.80		248.47		15		19		233		229		233.67

		SA75-17-04		5/30/17		15.98		246.92		15		19		232		228		230.94

		Notes:

		Depth to water information presented on this table was collected from temporary wells 

		and should be considered approximate.

		bgs = below ground surface

		asl = above sea level

		N/A = not applicable (soil, sediment, or surface water only location)

		WWTP = Waste Water Treatment Plant

		* = Water levels are estimated due to interference experienced by the water level probe.



&"-,Bold"Table 4
Groundwater Elevation Data for Temporary Groundwater Monitoring Wells
May - June 2017
Former Fort Devens Army Installation
Devens, Masschusetts
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T5 AOC05 GW

		Analyte		Units		Criteria		EW-01_052217		EW-04_052217		SHL-15_052417		SHL-17_052417		SHL-18_052317		SHL-24_052517		SHL-25_GW		32M-DUP01		SHM-05-40X-060117		SHM-05-41A_053017		SHM-05-41B_053017		SHM-05-41C_053017

								5/22/17		5/22/17		5/24/17		5/24/17		5/23/17		5/25/17		6/14/17		6/14/17		6/1/17		5/30/17		5/30/17		5/30/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		3.6		1.7 J 		5.1		1.8 J 		0.84 J		1.9 U 		7.9		7.5		5.4		2.0 U 		5.1		3.6

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		7.3		3.5		9.6		3.5		3.6 		1.9 U		8.7		7.8		7.0 		3.8		9.2 		8.5

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		34 		11		15		1.2 J 		1.8 U		2.5		20 		20 		32		5.0 		64 		26

		Perfluorononanoic acid (PFNA)		ng/L		NE		0.78 J 		2.0 U		1.5 J 		1.7 J 		0.91 J 		1.9 U		2.0 U		2.0 U		2.0 U		2.0 UJ		1.9 U		1.9 U

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		26		10		13  U		6.9		4.4 		9.2 U		2.9 U		3.0 U 		21		5.2 		26 		14 

		Perfluorooctanoic acid (PFOA)		ng/L		70b		27		12		20		3.8		11		1.9 U 		29		30		27		12		35		27







		Analyte		Units		Criteria		SHM-10-11_060517		SHM-10-12_GW		SHM-10-14_052417		SHM-10-15_052517		SHM-11-06_052317		SHL-DUP01		SHM-13-06_053117		SHM-96-5B_052317		SHP-01-38A_052217		SHP-01-38B_052217		SHP-95-27X_052417		SHL-EB01

								6/15/17		6/15/17		5/24/17		5/25/17		5/23/17		5/23/17		5/31/17		5/23/17		5/22/17		5/22/17		6/15/17		5/24/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		3		2.0 J 		1.0 J 		1.8 J		3.8		3.8		2.5		8.3		2.0 U 		2.9		2.0 U		1.9 U

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		4.5 		3.2		3.1		3.5		4.6		4.1		4.6		8.1		2.5		4		2.5		1.9 U

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		62 		4.7		8.3		6.3		93 		89 		14 		100 		3.5 		39		1.6 J 		1.9 U

		Perfluorononanoic acid (PFNA)		ng/L		NE		1.9 U		1.9 U		1.9 U		1.9 U 		1.1 J 		1.0 J		2.0 U		0.68 J 		2.0 U		0.95 J 		0.75 J		1.9 U

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		25 		4.9 		12  U		10  U		58 		56 		14 		70		9.3 		51 		5.5		2.9 U

		Perfluorooctanoic acid (PFOA)		ng/L		70b		13		8.8		13  U		12		18		18		15		28		9		14		9		1.9 U 



		Notes:

		ng/L = nanograms per Liter

		a = Regional Screening Level exists for tapwater but is not a requirement applicable to this SI

		b = USEPA Drinking Water Health Advisories (sum of PFOA and PFOS concentrations)

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection

		Orange highlight indicates the sum of PFOS and PFOA concentrations exceed comparison criteria



&"-,Bold"Table 5
AOC 5 - Shepley's Hill Landfill
Groundwater Analytical Results
Former Fort Devens Army Installation
Devens, Masschusetts	
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T6 AOC32 GW

		Analyte		Units		Criteria		32M-01-14XOB_052417		32M-01-17XBR-060117		32M-92-01X_052517		32M-92-03X_052517		32Z-01-07XOB_052417		43M-01-20XBR_053117		43M-01-20XOB-060117		SHL-DUP02-060117		SHL-25_GW		32M-DUP01		AOC32-EB01		AOC32-FB01

								5/24/17		6/1/17		5/25/17		5/25/17		5/24/17		5/31/17		6/1/17		6/1/17		6/14/17		6/14/17		6/14/17		6/14/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		1.7 J 		1.5 J 		3.1		1.7 J 		4.4		2.0 U 		2.0 J 		2.0 J 		7.9		7.5		2.0 U		1.9 U 

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		4.3		2.7		8.5		1.5 J 		16		2.0 U		2.5 		2.1 J 		8.7		7.8		2.0 U		1.9 U

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		5.9 		5.6		28		3		9.7		1.0 J		72 		71 		20 		20 		2.0 U		0.88 J

		Perfluorononanoic acid (PFNA)		ng/L		NE		0.96 J		2.0 U		1.4 J 		0.83 J 		3.8 		2.0 U		1.9 U		1.9 U		2.0 U		2.0 U		2.0 U		1.9 U

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		13 U		4.7 		27  U		7.8  U		37 		2.9 U		5.1 		5.1 		2.9 U		3.0 U 		3.0 U		2.9 U

		Perfluorooctanoic acid (PFOA)		ng/L		70b		16		9.8		27		4.4		34		2.0 U 		11		11		29		30		2.0 U		1.9 U 

																								 		 		 		 

		Notes:

		ng/L = nanograms per Liter

		a = Regional Screening Level exists for tapwater but is not a requirement applicable to this SI

		b = USEPA Drinking Water Health Advisories (sum of PFOA and PFOS concentrations)

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection

		Orange highlight indicates the sum of PFOS and PFOA concentrations exceed comparison criteria



&"-,Bold"Table 6
AOC 32 - Former DRMO
Groundwater Analytical Results
Former Fort Devens Army Installation
Devens, Masschusetts
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T7 AOC50 GW

		Analyte		Units		Criteria		AOC50-17-01_GW060217		AOC50-17-02_GW060217		AOC50-17-03_GW061217		AOC50-DUP03		AOC50-17-04_GW061217		AOC50-17-05_GW060217		AOC50-17-06_GW061217		AOC50-17-07_GW061217

								6/2/17		6/2/17		6/12/17		6/12/17		6/12/17		6/2/17		6/12/17		6/12/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		130 		140 		49 		47		67 		3.8		3.2		2.0 U 

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		120 		55 		42		38 		41 		20		9.2		1.9 J 

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		1500		340 		1700		1700		570		640		150 		18 

		Perfluorononanoic acid (PFNA)		ng/L		NE		3.2 		2.0 U		1.9 U 		2.0 U		1.7 J 		2.6 		2.0 U		4.6

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		320 		9.0 		11		5.9 		530		110 		2.9 J		54 

		Perfluorooctanoic acid (PFOA)		ng/L		70b		1100		430		2100		1800		320		160		34		16

												 		 		 







		Analyte		Units		Criteria		AOC50-17-08_GW053117		AOC50-17-09_GW053117		AOC50-DUP02		AOC50-17-10_GW060117		AOC50-17-11_GW060117		AOC50-17-12_GW060917		AOC50-17-13_GW060917		AOC50-17-14-GW060717

								5/31/17		5/31/17		5/31/17		6/1/17		6/1/17		6/9/17		6/9/17		6/7/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		1.3 J 		2.0 U 		1.1 J 		1.9 U 		1.0 J 		1.9 U M		2.0 U		0.95 J 

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		5.8		5.5		4.9 		3.1		2.0 U		1.9 U		1.3 J 		1.2 J

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		19		3.5		9		11		16 		13  M		2.4 J		21 

		Perfluorononanoic acid (PFNA)		ng/L		NE		2.0 U		2.0 U		2.0 U 		1.9 U		2.0 U		0.95 J M		2.0 U 		2.1 J

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		360 		5.2 		9.0 		2.9 U 		3.1 U		60 		17 		70

		Perfluorooctanoic acid (PFOA)		ng/L		70b		12		7.9		10		7.8		1.1 J 		4.0 		3.5		3.6 









		Analyte		Units		Criteria		AOC50-17-15_GW060817		AOC50-17-16_GW		AOC50-17-17_GW061417		AOC50-17-20_GW		AOC50-EB01		AOC50-EB02		AOC50-FB01		AOC50-FB02

								6/8/17		6/15/17		6/14/17		6/16/17		5/31/17		6/12/17		5/31/17		6/12/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		2.0 U		1.5 J 		2.2 J		27		1.9 U		1.7 U		1.8 U		1.6 U

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		2.6 		3.2		2.9		18		1.9 UJ		1.7 U		1.8 U		1.6 U

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		4.2 		4.0 		3.9		400 E		1.9 U		1.7 U		1.8 U		1.6 U

		Perfluorononanoic acid (PFNA)		ng/L		NE		2.0 J 		2.2 J		4.3		2.7		1.9 UJ		1.7 U		1.8 UJ		1.6 U

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		37 		16 		11		91		2.8 U		2.5 U		2.8 U		2.5 U

		Perfluorooctanoic acid (PFOA)		ng/L		70b		17 		16		5.5		69 M		1.9 UJ		1.7 UJ		1.8 U		1.6 U 

		Notes:								 		 						 

		ng/L = nanograms per Liter

		a = Regional Screening Level exists for tapwater but is not a requirement applicable to this SI

		b = USEPA Drinking Water Health Advisories (sum of PFOA and PFOS concentrations)

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection

		Yellow highlighted values exceed comparison criteria

		Orange highlight indicates the sum of PFOS and PFOA concentrations exceed comparison criteria



&"-,Bold"Table 7
AOC 50 - Former Moore Army Airfield
Groundwater Analytical Results
Former Fort Devens Army Installation
Devens, Masschusetts
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T8 SA 20 & 21 GW

		Analyte		Units		Criteria		MW-01A_GW		SA21-DUP01		MW-02A_060217		MW-04_060217		SA20-17-02_GW060717		SA21-17-01_GW060617		SA21-17-02_GW060617		WWTP-Influent_052317		WWTP-Effluent_052317		SA21-EB01

								6/15/17		6/15/17		6/2/17		6/2/17		6/7/17		6/6/17		6/6/17		5/23/17		5/23/17		6/7/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		3.9		3.9 		13		15		12		8.4		15		1.5 J 		2.3		2.0 U

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		43 		49  J		8.8		22		23 		11 		39 		3.8 		5.4		2.0 U

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		13 		13  J		60 		26 		23 		15 		34 		9.8		10		2.0 U

		Perfluorononanoic acid (PFNA)		ng/L		NE		6.2 		6.7  J		8.4 		8.6 		10 		5.7 		11 		2.1 U		0.97 J 		2.0 U

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		33 		34  J		68 		75 		100 		110 		220 		11		8.5		2.9 U

		Perfluorooctanoic acid (PFOA)		ng/L		70b		110		130  J		35		82		48		28 		100 		8.2		10		2.0 U

								 		 

		Notes:

		ng/L = nanograms per Liter

		a = Regional Screening Level exists for tapwater but is not a requirement applicable to this SI

		b = USEPA Drinking Water Health Advisories (sum of PFOA and PFOS concentrations)

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection

		Yellow highlighted values exceed comparison criteria

		Orange highlight indicates the sum of PFOS and PFOA concentrations exceed comparison criteria



&"-,Bold"Table 8
SA 20 & SA 21 - Devens Waste Water Treatment Plant
Groundwater Analytical Results
Former Fort Devens Army Installation
Devens, Masschusetts
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T9 SA30 GW

		Analyte		Units		Criteria		SA30-17-01_GW061317		SA30-DUP02		SA30-17-02_GW061317		SA30-17-03_GW061317		SA30-17-04_GW061417		SA30-17-05_GW161417		SA30-17-06_GW161417		SA30-EB01

								6/13/17		6/13/17		6/13/17		6/13/17		6/14/17		6/14/17		6/14/17		6/13/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		17 		15		11 		5.1		20		4.5		15		1.7 U

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		82 		63		23		25 		24		24		12		1.7 U

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		540		540		140 		240  J		160		160		190		1.7 U

		Perfluorononanoic acid (PFNA)		ng/L		NE		2.0 U		2.1 U		2.1 U		2.1 U		1.1 J		4.4		2.1 U		1.7 U

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		3.4 J 		3.6		4.4 		1.3 J 		100		370		60		2.5 U

		Perfluorooctanoic acid (PFOA)		ng/L		70b		200		120		25		85		28		59		33		1.7 U 

												 		 		 

		Notes:

		ng/L = nanograms per Liter

		a = Regional Screening Level exists for tapwater but is not a requirement applicable to this SI

		b = USEPA Drinking Water Health Advisories (sum of PFOA and PFOS concentrations)

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation														 

		U = Undetected at the Limit of Detection

		D = The reported value is from a dilution

		Yellow highlighted values exceed comparison criteria



&"-,Bold"Table 9
SA 30 - Former Moore Army Airfield Drum Storage Area
Groundwater Analytical Results
Former Fort Devens Army Installation
Devens, Masschusetts
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T10 SA31 GW

		Analyte		Units		Criteria		G6M-02-07X_060517		G6M-13-01X_060517		SA31-17-01-GW060817		SA31-17-02-GW060817		SA31-17-03_GW060917		SA31-17-04_GW060817		SA31-DUP01		SA31-EB01		SA31-FB01

								6/5/17		6/5/17		6/8/17		6/8/17		6/9/17		6/8/17		6/8/17		6/8/17		6/8/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		7.7		10		28		2.8		2.8		42 		40 		1.9 U		1.9 U

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		13 		8.8 		230 		7.4 		11 		99 		100 		1.9 U		1.9 U

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		84 		180 		3600		350 		190 		910		930		1.9 U		1.9 U

		Perfluorononanoic acid (PFNA)		ng/L		NE		6.4 		0.84 J		78 J		5.3		2.2 J		14		14 		1.9 U		1.9 U

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		75 		150 		36000		2800		160 		19000		18000		2.9 U 		2.9 U

		Perfluorooctanoic acid (PFOA)		ng/L		70b		46 		60		3000		130 		120		240		230 		1.9 U		1.9 U 

		Notes:

		ng/L = nanograms per Liter

		a = Regional Screening Level exists for tapwater but is not a requirement applicable to this SI

		b = USEPA Drinking Water Health Advisories (sum of PFOA and PFOS concentrations)

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection

		Yellow highlighted values exceed comparison criteria



&"-,Bold"Table 10
SA 31 - Former Moore Army Airfield Firefighting Training Area
Groundwater Analytical Results
Former Fort Devens Army Installation
Devens, Masschusetts
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T11 SA74 GW

		Analyte		Units		Criteria		SA74-17-01_GW053017		SA74-17-02_GW060517		SA74-17-03_GW060517		SA74-17-04_GW053017		SA74-17-05_GW053017		SA74-EB01		SA74-FB01

								5/30/17		6/5/17		6/5/17		5/30/17		5/30/17		5/30/17		5/30/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		2.0 U 		1.9 U 		0.91 J 		2.0 U		2.0 U 		2.0 U		1.8 U

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		21 		260 		160 		1.2 J 		20 		2.0 U		1.8 UJ

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		4.5		4.6 		2.5 		1.6 J 		19		2.0 U		1.8 U

		Perfluorononanoic acid (PFNA)		ng/L		NE		2.0 UJ		3.6 		63 		2.0 U		3.2 U		2.0 U		1.1 J 

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		2.2 J		3.8		130 		1.8 J		19 		3.0 U		2.7 U

		Perfluorooctanoic acid (PFOA)		ng/L		70b		37		140 		360 		3.9 J		29		2.0 U		1.8 UJ

		Notes:

		ng/L = nanograms per Liter

		a = Regional Screening Level exists for tapwater but is not a requirement applicable to this SI

		b = USEPA Drinking Water Health Advisories (sum of PFOA and PFOS concentrations)

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection

		Yellow highlighted values exceed comparison criteria
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T12 SA75 GW

		Analyte		Units		Criteria		CSMS-11-01_052517		CSMS-11-02_052517		MNG-3_052517		SA75-17-01_GW060517		SA75-17-02_GW060517		SA75-17-03_GW053017		SA75-DUP01		SA75-17-04_GW053017		SA75-EB01

								5/25/17		5/25/17		5/25/17		6/5/17		6/5/17		5/30/17		5/30/17		5/30/17		5/30/17

		Perfluorobutanesulfonic acid (PFBS)		ng/L		NEa		4.5		3		5.5		1.9 U 		1.2 J 		13		17		1.8 U 		1.9 U

		Perfluoroheptanoic acid (PFHpA)		ng/L		NE		66 		5		94 		1.8 J		2.6 		3.8 		2.8		1.8 U		1.9 UJ

		Perfluorohexanesulfonic acid (PFHxS)		ng/L		NE		21 		3.7 		23 		2.6 		15		51 		43 		1.6 J		1.9 U

		Perfluorononanoic acid (PFNA)		ng/L		NE		1.3 J 		1.9 U		2.3 J		1.9 U		5.2 		2.0 U		2.0 U		1.8 UJ		1.9 UJ

		Perfluorooctanesulfonic acid (PFOS)		ng/L		70b		50		7.4		62		3.5 J		49 		6.9 		3.7 J		2.8 U 		2.8 U

		Perfluorooctanoic acid (PFOA)		ng/L		70b		27		6.3		48		2.3 J		18 		22		16		1.2 J 		1.9 UJ

		Notes:

		ng/L = nanograms per Liter

		a = Regional Screening Level exists for tapwater but is not a requirement applicable to this SI

		b = USEPA Drinking Water Health Advisories (sum of PFOA and PFOS concentrations)

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection

		Orange highlight indicates the sum of PFOS and PFOA concentrations exceed comparison criteria
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T13 AOC50 SOIL

		Analyte		Units		Criteria		AOC50-17-01_SO0005		AOC50-17-02_SO-0005		AOC50-17-03-SO0005		AOC50-17-04-SO0005		AOC50-17-06-SO0005		AOC50-17-07-SO0005		AOC50-17-08_SO0005		AOC50-DUP01		AOC50-17-09_SO0005		AOC50-17-10_SO0005

								6/2/17		6/2/17		6/7/17		6/7/17		6/7/17		6/7/17		5/31/17		5/31/17		5/31/17		6/1/17

		Perfluorobutanesulfonic acid (PFBS)		µg/Kg		NE		0.31 U 		0.31 U 		0.31 U 		0.33 U		0.32 U		0.32 U		0.31 U		0.32 U		0.31 U		0.31 U

		Perfluoroheptanoic acid (PFHpA)		µg/Kg		NE		0.21 J 		0.31 U 		0.31 U		0.14 J		0.32 U		0.32 U 		0.31 U		0.32 U		0.31 U 		0.31 U

		Perfluorohexanesulfonic acid (PFHxS)		µg/Kg		NE		4.8 		0.61 		2.4 		1.6 		0.39 J		0.32 U		0.31 U		0.32 U 		0.31 U		0.31 U

		Perfluorononanoic acid (PFNA)		µg/Kg		NE		0.18 J 		0.31 U		0.31 U		0.33 U		0.32 U		0.32 U		0.31 U 		0.32 U 		0.31 U 		0.31 U

		Perfluorooctanesulfonic acid (PFOS)		µg/Kg		NE		30 		0.18 J 		0.44 J		7.5 		3.3 		0.78 		0.24 J		0.23 J 		0.31 U		0.31 U 

		Perfluorooctanoic acid (PFOA)		µg/Kg		NE		1.9		0.18 J 		0.68		0.9		0.32 J 		0.32 U		0.31 U 		0.32 U 		0.31 U 		0.31 U 







		Analyte		Units		Criteria		AOC50-17-11_SO0005		AOC50-17-12-SO0005		AOC50-17-13-SO0005		AOC50-17-14-SO0005		AOC50-17-15-SO0005		AOC50-17-16_SO		AOC50-17-17-SO0005		AOC50-17-21-SO0005		AOC50-DUP06

								6/1/17		6/7/17		6/7/17		6/7/17		6/7/17		6/15/17		6/14/17		6/14/17		6/14/17

		Perfluorobutanesulfonic acid (PFBS)		µg/Kg		NE		0.31 U		0.32 U		0.32 U		0.32 U		0.33 U		0.32 U		0.31 U		0.31 U 		0.31 U 

		Perfluoroheptanoic acid (PFHpA)		µg/Kg		NE		0.31 U 		0.32 U		0.32 U		0.32 U 		0.33 U 		0.093 J		0.31 U 		0.31 U 		0.31 U 

		Perfluorohexanesulfonic acid (PFHxS)		µg/Kg		NE		0.24 J		0.32 U		0.32 U		0.32 U		0.33 U		0.32 U		0.31 U		0.34 J		0.39 J

		Perfluorononanoic acid (PFNA)		µg/Kg		NE		0.31 U 		0.32 U		0.17 J		0.32 U 		0.33 U		0.32 U		0.31 U		0.31 U		0.31 U 

		Perfluorooctanesulfonic acid (PFOS)		µg/Kg		NE		2.3 		0.23 J		1.3 		0.13 J		0.27 J		0.32 J		0.14 J		1.7 		2.6 

		Perfluorooctanoic acid (PFOA)		µg/Kg		NE		0.31 U 		0.32 U		0.16 J		0.32 U 		0.33 U 		0.32 U		0.16 J 		0.20 J 		0.28 J 

		Notes:																 				 		 

		µg/Kg = micrograms per Kilogram

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection
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T14 SA30 SOIL

		Analyte		Units		Criteria		SA30-17-01_SO0005		SA30-17-02_SO0005		SA30-DUP01		SA30-17-03_SO0005		SA30-17-04_SO0005		SA30-17-05_SO0005		SA30-17-06_SO0005

								6/7/17		6/6/17		6/6/17		6/7/17		6/5/17		6/6/17		6/6/17

		Perfluorobutanesulfonic acid (PFBS)		µg/Kg		NE		0.32 U 		0.34 U 		0.33 U 		0.31 U 		0.31 U 		0.34 U		0.33 U 

		Perfluoroheptanoic acid (PFHpA)		µg/Kg		NE		0.32 U 		0.34 U 		0.33 U 		0.31 U		0.25 J 		0.34 U 		0.33 U

		Perfluorohexanesulfonic acid (PFHxS)		µg/Kg		NE		0.33 J		0.91 		0.90 		1.5 		8.2 		0.27 J		7.9 

		Perfluorononanoic acid (PFNA)		µg/Kg		NE		0.32 U		0.26 J		0.28 J		0.31 U		0.23 J		0.34 U		0.11 J

		Perfluorooctanesulfonic acid (PFOS)		µg/Kg		NE		1.5 		89		92		22		55		1.6 		44

		Perfluorooctanoic acid (PFOA)		µg/Kg		NE		0.16 J 		1.1		1		1.8		4.5		0.34 U 		3.3

		Notes:

		µg/Kg = micrograms per Kilogram

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection











&"-,Bold"Table 14
SA 30 - Former Moore Army Airfield Drum Storage Area
Soil Analytical Results
Former Fort Devens Army Installation
Devens, Masschusetts
	


Page &P of &N	




T15 SA31 SOIL

		Analyte		Units		Criteria		SA31-17-01_SO0005		SA31-17-05_SO0001		SA31-17-06_SO0001		SA31-17-07_SO0001		SA31-17-08_SO0001

								6/7/17		6/8/17		6/8/17		6/8/17		6/8/17

		Perfluorobutanesulfonic acid (PFBS)		µg/Kg		NE		1.9 		0.15 J 		0.14 J 		0.32 U		0.24 J 

		Perfluoroheptanoic acid (PFHpA)		µg/Kg		NE		0.82 		2.8 		1.4 		0.33 J		0.36 J

		Perfluorohexanesulfonic acid (PFHxS)		µg/Kg		NE		19 		5.3 		4.6 		2.2 		14 

		Perfluorononanoic acid (PFNA)		µg/Kg		NE		0.44 J		4.0 		0.85 		0.70 		0.84

		Perfluorooctanesulfonic acid (PFOS)		µg/Kg		NE		300		97		120		32 		540

		Perfluorooctanoic acid (PFOA)		µg/Kg		NE		4.9		15		9.9		3.3		3.8

		Notes:

		µg/Kg = micrograms per Kilogram

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection
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T16 SA20 & 21 SOIL

		Analyte		Units		Criteria		SA20-17-01-SO0002		SA21-17-01_SO0005		SA21-17-02_SO0005

								6/8/17		6/6/17		6/6/17

		Perfluorobutanesulfonic acid (PFBS)		µg/Kg		NE		0.32 U 		0.33 U 		0.32 U

		Perfluoroheptanoic acid (PFHpA)		µg/Kg		NE		0.32 U		0.19 J		0.28 J 

		Perfluorohexanesulfonic acid (PFHxS)		µg/Kg		NE		0.32 U		0.44 J		2.1 

		Perfluorononanoic acid (PFNA)		µg/Kg		NE		0.32 U 		0.14 J		0.38 J

		Perfluorooctanesulfonic acid (PFOS)		µg/Kg		NE		0.90 		10		34 

		Perfluorooctanoic acid (PFOA)		µg/Kg		NE		0.32 U 		1.3		1.4



		Notes:

		µg/Kg = micrograms per Kilogram

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection
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T17 SA74 SOIL

		Analyte		Units		Criteria		SA74-17-01-SO0005		SA74-DUP01		SA74-17-02_SO0005		SA74-17-03_SO0005

								5/30/17		5/30/17		6/5/17		6/5/17

		Perfluorobutanesulfonic acid (PFBS)		µg/Kg		NE		0.34 U		0.34 U		0.32 U		0.33 U

		Perfluoroheptanoic acid (PFHpA)		µg/Kg		NE		0.34 U 		0.34 U 		0.25 J		0.35 J

		Perfluorohexanesulfonic acid (PFHxS)		µg/Kg		NE		0.34 U		0.34 U		0.32 U 		0.33 U 

		Perfluorononanoic acid (PFNA)		µg/Kg		NE		0.34 U 		0.34 U		0.91 		0.20 J

		Perfluorooctanesulfonic acid (PFOS)		µg/Kg		NE		0.25 J		0.26 J 		0.36 J 		0.33 U 

		Perfluorooctanoic acid (PFOA)		µg/Kg		NE		0.21 J 		0.24 J 		0.77 		0.68

		Notes:

		µg/Kg = micrograms per Kilogram

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection
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T18 SA75 SOIL

		Analyte		Units		Criteria		SA75-17-01_SO0005		SA75-17-03_SO0005		SA75-17-04_SO0005

								6/5/17		5/30/17		5/30/17

		Perfluorobutanesulfonic acid (PFBS)		µg/Kg		NE		0.32 U		0.33 U		0.34 U

		Perfluoroheptanoic acid (PFHpA)		µg/Kg		NE		0.32 U		0.33 U 		0.34 U 

		Perfluorohexanesulfonic acid (PFHxS)		µg/Kg		NE		0.32 U		0.33 U		0.34 U 

		Perfluorononanoic acid (PFNA)		µg/Kg		NE		0.32 U		0.33 U 		0.34 U 

		Perfluorooctanesulfonic acid (PFOS)		µg/Kg		NE		0.17 J 		1.2 		0.19 J 

		Perfluorooctanoic acid (PFOA)		µg/Kg		NE		0.25 J 		0.33 J		0.34 U 

		Notes:

		µg/Kg = micrograms per Kilogram

		NE = Not Established

		J = Estimated: the analyte was positively identified but the quantitation is an estimation

		U = Undetected at the Limit of Detection
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Table 22

AOC/SA Recommendations





		Site

		Findings

		Recommendation 



		AOC 5

		PFAS detected above HAL in 2 of 21 wells. Exact location of release not known.

		-Evaluate if present in downgradient monitoring wells to the northeast.

-Evaluate if SHL source of PFAS in Macpherson well or if closer source.  

-Delineate extent and trace to other sources (if applicable).



		AOC 32

		PFAS detected above HAL in 1 of 7 wells. Exact location of release not known.

		-Collect data upgradient from 32Z-01-07XOB and downgradient in parking lot. 

-Delineate extent and trace to other sources (if applicable).

-Conduct further evaluation to determine if historic release is impacting Grove Pond Well and Zone II Wellhead Protection Area.



		SA 74

		PFAS detected above HAL in 2 of 5 wells. Exact location of release not known.

		-Evaluate potential PFAS upgradient of site and downgradient of site at Cold Spring Creek. 

-Confirm flow at site not likely impact to Grove Pond Well.



		SA 75

		No exceedances at the site based on 4 wells. PFAS detected above HAL in 2 of 3 wells NE of site at MANG. Exact location of release not known.

		-Evaluate if additional wells at MANG could be sampled to evaluate potential PFAS impacts near Grove Pond Municipal Wells. 

-Conduct additional assessment including vertical profiling and modeling to determine source.  



		SA 20/21

		PFAS detected above HAL in 5 out of 6 wells. No exceedances in influent and effluent. Source of release not known.

		-Delineate/evaluate impacts/attenuation to Nashua River and Oxbow National Wildlife Refuge to east.

-Supply wells unlikely to be impacted. 



		AOC 50

		PFAS detected above HAL in 8 of 18 wells. Exact location of release not known.

		-Delineate/evaluate impacts/attenuation to Nashua River and extent upgradient/downgradient of hangars and downgradient of site. 

-Additional assessment required.

–Supply wells likely not impacted.



		SA 30

		PFAS detected above HAL in 5 of 6 wells.

		-Delineate/evaluate impacts/attenuation to Nashua River and Oxbow National Wildlife Refuge to east. 

-Additional assessment may be required, including vertical profiling

-Supply wells likely not impacted.



		SA 31

		PFAS detected in all 6 wells. Highest concentration in center of bermed area (36,000 ng/L). 18,000 ng/L 200’ west of site. 

		-Evaluate soil as potential continuing source.

-Delineate/evaluate impacts/attenuation to Nashua River.

-Further delineation required to east, and downgradient to the west. Review existing well locations and depth for sampling. 

-Additional assessment may be required, including vertical profiling and if soil contamination leaching to groundwater.





		Devens Fire Station

		Initial soil and groundwater sampling are planned for the Devens Fire Station.

		[bookmark: _GoBack]To be determined based on the planned soil and groundwater investigation.
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